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The  Structural  Synthesis  Design  Program  (SSDP)  described  hereiii  Is  an 
extension  of  the  original  MIDSHIP  section  program ^ developed  at  the, Center. 
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ship  cross  sections,  consisting  of  any  practical  combinations  of  decks, 
platforms,  bulkheads,  and  materials — steels  and/or  aluminum.  The  final  sec 
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-configuration  and  Imposed  loadings.  The  scantllngs/^eveloped  by  it  will 
comply  with  design  criteria,^def ined  by  current  U.S.  Navy  design  practices. 
An  additional  feature  of  SSDP  is  that  the  program  can  also  be  used  to  per- 
form a design  validation  of  proposed  section  design. 

The  input  data  required  for  operating  the  program  are  no  more  compre- 
hensive than  those  normally  assembled  to  develop  an  efficient  design  of 
a cross  section  by  manual  methods.  Four  demonstration  problems  -have  been 
provided  to  aid  the  program  user  in  preparing  input  data.  These  examples 
are  of  no  specific  existing  ship  typeki'''TT»ey -wre  ^mereljf  Idealized  examples 

intended  to  Illustrate  the  design  capabilities  of  the  program.  — 

The  English  unit  system  is  used  in  the  program.  No  attempt  has  been 
made  to  convert  to  metric  units  since  at  this  time  the  majority  of  section 
designs  are  still  done  with  English  units. 
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ABSTRACT 

The  Structural  Synthesis  Design  Program  (SSDP)  described  j 
herein  is  an  extension  of  the  original  MIDSHIP-sect ion  program 
developed  at  the  Center.  The  SSDP  may  be  used  to  design  the 
longitudinal  scantlings  for  a variety  of  ship  cross  sections, 
consisting  of  any  practical  combinations  of  decks,  platforms, 
bulkheads,  and  mater ials— steels  and/or  aluminum.  The  final 
section  design  will  have  the  lowest  practical  weight  for  the 
chosen  geometric  configuration  and  imposed  loadings.  The 
scantlings  developed  by  it  will  comply  with  design  criteria, 
defined  by  current  U.S.  Navy  design  practices.  An  additional 
feature  of  SSDP  is  that  the  program  can  also  be  used  to  perform 
a design  validation  of  a proposed  section  design. 

The  input  data  required  for  operating  the  program  are  no 
more  comprehensive  than  those  normally  assembled  to  develop  an 
efficient  design  of  a cross  section  by  manual  methods.  Four 
demonstration  problems  have  been  provided  to  aid  the  program 
user  in  preparing  input  data.  These  examples  are  of  no  specific 
existing  ship  type.  They  are  merely  idealized  examples  intended 
to  illustrate  the  design  capabilities  of  the  program. 

The  English  unit  system  is  used  in  the  program.  No  attempt 
has  been  made  to  convert  to  metric  units  since  at  this  time  the 
majority  of  section  designs  are  still  done  with  English  units. 
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SECTION  1.  INTRODUCTION 

The  Structural  Synthesis  Design  Program  (SSDP)  described  herein  is  an 
extension  of  the  original  MIDSHIP-section  design  program.^  Significant 
modifications  were  made  to  the  original  program  to  enlarge  its  design 


^Nappl,  N.  S.  and  F.  M.  Lev,  "Midship  Section  Design  for  Naval  Ships", 
NSRDC  Report  3815  (1972).  A complete  listing  of  references  Is  given  on 
page  157. 
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capabilities  and  to  allow  more  tlexlbfllty  In  regard  to  cross  sectional 
geometry,  material  of  the  cross  section,  and  a design-validation  capability. 

The  SSDP  is  designed  to  run  on  the  DTNSRDC  CDC  bOOO-serles  computer 
and  Is  readily  available  through  Naval  Ship  Engineering  Center  terminals. 

No  user  Intervention  is  required  when  tlie  program  is  being  run  since  it 
operates  by  the  batch  mode. 

The  SSDP  synthesizes  a section  design  that  will  be  in  compliance  with 
the  strength  criteria  defined  by  current  U.S.  Navy  design  practices.  To 
achieve  this  design,  the  program  user  simply  puts  in  the  basic  geometry  of 
the  section,  tlie  assumed  primary  hull-girder  stresses,  the  secondary  loads, 
the  type  of  plate  and  beam  material,  the  ranges  of  beam  spacings  to  be 
investigated,  and  other  special  data  no  more  comprehensive  than  those  nor- 
mally assembled  to  permit  efficient  design  of  a section  by  manual  methods. 

With  the  input  data  supplied,  the  SSDP  can  be  used  to  determine  an 
initial  set  of  minimum  weight  longitudinal  scantlings  for  the  section. 

The  initial  design  will  produce  a minimum  weight  section  that  is  capable 
of  withstanding  the  constant  secondary  loadings  and  the  assumed  primary 
hull-girder  stresses.  Refinement  of  the  scantlings  will  continue  until 
actual  and  assumed  primary  stresses  of  the  section  are  within  the  specified 
primary  stress  tolerance.  Once  a stress-consistent  design  is  achieved, 
the  program  has  the  capability  of  checking  for  adequate  hull-girder 
strength.  If  the  calculated  primary  stress  at  either  tlie  upper  deck  or 
the  keel  exceeds  the  limiting  primary  stress,  additional  material  will 
aute'matlcally  be  added  at  the  proper  location.  After  the  material  addition, 
the  entire  design  process  will  be  repeated  until  scantlings  are  determined 
that  are  of  minimum  weight  and  that  are  structurally  adequate.  Demonstra- 
tion problems  1 and  4 Illustrate  this  synthesis  mode  of  SSDP  operation. 

An  additional  feature  of  SSDP  is  that  the  program  can  also  be  used  to 
validate  the  design  of  a section  by  analysis  of  preselected  scantlings. 

To  select  this  mode  of  program  operation,  the  program  user  simply  puts  in 
the  given  geometry,  scantlings,  and  primary  and  secondary  loadings  of  the 
proposed  section  design.  Using  this  input,  SSDP  will  perform  an  analysis 
of  the  section  scantlings  to  determine  whether  the  scantlings  conform  to 
the  strength  requirements  as  defined  by  current  U.S.  Navy  design  practices. 
Demonstration  problem  2 Illustrates  this  analysis  mode  of  SSDP  operation. 
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Thf  filial  scantlings  n<-*nt‘rated  by  SSDP  can  be  used  to  develop  typical 
section  drawin^;s,  indicating  materia!  and  longitudinal  scantlings.  This 
infornvition  will  indicate  the  structural  feasibility  of  a proposed  design 
and  will  provide  guidance  in  developing  a longitudinal  weight  estimate. 

■SECTION  2.  PROGRAM  PROCEDURE 

A simplified  diagram  showing  the  main  program  modules  is  given  in 
Figure  1.  Each  module  shown  has  an  elaborate  structure  of  its  own.  The 
following  sequence  of  events  occurs  in  the  program  when  the  p»'ogram  user 
requests  synthesis  of  a section  design. 

• User  puts  in  section  data,  a printout  is  made  for  verification. 

Title  page  lists  principal  hull  dimensions,  general  design  criteria,  and 
assumed  primary  hull-girder  stresses.  Additional  pages  include  a listing 
of  geometry  and  design  criteria  for  structural  elements  of  the  section. 

• Initial  sets  of  longitudinal  scantlings  are  determined  for  struc- 
tural members  of  the  section.  The  initial  design  will  produce  various 
sectional  designs  that  are  capable  of  withstanding  the  constant  secondary, 
local  lateral,  loading  and  the  assumed  input  primary  hull-girder  stresses. 

• Minimum  weight  scantlings  are  selected  for  the  section  from  among 
alternatives  produced  in  the  previous  step.  Under  the  program,  the  section 
modulus  will  then  be  computed  and  the  actual  primary  hull-girder  stresses, 
existing  In  the  minimum  weight  section,  will  be  determined. 

• Comparison  is  made  between  actual  and  assumed  input  of  hull-girder 
primary  stresses.  Only  occasionally,  after  the  initial  design,  will  the 
stresses  be  within  the  specified  primary  stress  tolerance;  therefore,  the 
section  scantlings  must  usually  be  refined.  A new  primary  stress  schedule 
is  then  developed  by  the  program  for  refining  scantlings.  The  recycling 
continues  until  the  actual  primary  stresses  and  the  assumed  primary  stresses 
of  the  section  are  within  the  primary  stress^ tolerance  specified.  This 
condition  is  defined  as  a stress-consistent  design,  one  in  which  the  design 
of  the  section  structure  has  been  optimized,  using  local  criteria  and  com- 
puted primary  stresses.  However,  no  consideration  has  been  given  to  the 
possible  existence  of  a primary  stress  deficiency. 

• Adequacy  of  hull  girder  strength  is  checked.  After  a stress-consis- 
tent section  has  been  obtained,  the  hull  girder  Is  examined  as  a simple 
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beam  in  bending.  The  computed  primary  stresses,  both  hog  and  sag,  are  com- 
pared with  the  limiting  primary  stres.s.  If  the  primary  stre.sses  are  less 
than  the  limiting  primary  stress,  the  section  scantlings  are  considered 
adequate.  No  further  material  increase  or  decrease  will  be  required,  and 
the  section  will  have  the  lowest  practical  weight  for  the  chosen  geometric 
configuration.  Imposed  loadings,  and  design  criteria.  However,  if  the 
computed  primary  stresses  are  greater  than  the  limiting  primary  stress, 
then  the  section,  as  designed,  is  deficient,  and  the  area  addition  module 
is  used  to  optimally  Increase  the  thickness  of  plates,  located  in  the 
critical  stress  regions. 

• After  material  addition,  the  entire  design  process  is  repeated, 
i.e.,  a new  section  design  is  obtained  that  is  stress  consistent  and  has 
minimum  weight,  and  the  primary  hull-girder  stresses  are  again  compared  with 
the  limiting  primary  stress.  Cycling  terminates  when  the  limiting  primary 
stress  requirement  is  satisfied. 

• A summary  of  the  results  will  be  printed  at  the  end  of  each  cycle, 
and  a detailed  printout  of  the  final  acceptable  section  will  be  produced 
at  the  termination  of  cycling.  The  following  items  are  Included  in  the 
detailed  printout:  (1)  scantlings  of  the  structural  members  along  with 
their  concomitant  secondary  loads,  primary  stresses,  and  factors  of  safety 
for  each  applicable  loading  condition;  (2)  a weight  summation  table  for 
each  structural  element  segment,  listing  the  structural  weights  for  the 
various  schemes— spacing  of  beams. 

The  following  sequence  of  events  occurs  in  the  program  when  the  pro- 
gram user  requests  the  analysis  of  a section  design. 

• Section  data  are  read  in  and  for  verification  are  printed  out. 

Title  page  lists  the  principal  hull  dimensions,  general  design  criteria, 
and  assumed  hull-girder  stresses.  Additional  pages  Include  a listing  of 
the  geometry  and  design  criteria  for  the  structural  elements  of  the  section. 

• A detailed  printout  is  made  of  the  given  scantlings  of  the  struc- 
tural members  along  with  their  concomitant  secondary  loads,  primary 
stresses,  and  factors  of  safety  for  each  applicable  loading  condition. 

The  SSDP  is  intended  to  be  used  in  an  iterative  design  process.  An 
initial  sectional  design  will  produce  minimum  acceptable  scantlings  for 
the  loadings  specified.  During  this  initial  design,  no  attempt  is  made  to 
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integrate  the  various  segments  of  the  structure;  therefore,  certain  incon- 
sistencies may  be  produced,  e.g.,  strokes  of  light  plating  surrounded  by 
much  heavier  plating  or  heavy  stiffeners  adjacent  to  light  ones.  It  is 
during  subsequent  executions  of  SSDP  for  the  same  section  that  these  prob- 
lems can  be  resolved,  owing  to  interpolation  by  the  designer  to  the  pro- 
gram. In  general,  for  subsequent  runs,  efforts  should  be  made  to  standar- 
dize plate  and  stiffener  sizes.  It  is  suggested  that  a final  run  for  a 
particular  sectional  design  be  made  via  the  analysis  mode  of  program 
operation.  The  final  run  would  serve  to  validate  the  final  design  scant- 
1 ings  selected. 

SECTION  3.  SIGNIFICANT  PROGRAM  CAPABILITIES 

The  SSDP  will  accommodate  a variety  of  ships  cross  sections,  consisting 
of  any  combination  of  decks,  platforms,  and  bulkheads.  The  program  works 
best  with  conventional  monohull  cross-sections;  however,  it  has  been  used 
for  section  configurations  such  as  those  of  advanced  high-performance 
ships,  surface  effect  ship  (SES),*  small-waterplane-area , twin-hull  ship 
(SWATH), and  the  hydrofoil,  small-waterplane-area  ship  (HYSWAS).** 

The  SSDP  can  handle  ships  with  as  many  as  12  decks  and  7 longitudinal 
bulkheads  per  side.  The  program  has  a builtin  materials  table,  consisting 
of  four  different  steels  and  four  different  aluminum  alloys;  see  Table  4 
in  Section  9.  The  following  significant  program  options  are  offered  to 
the  user: 

• Ability  to  perform  a design  check,  pure  analysis  of  preselected 
scantlings.  In  particular,  the  program  user  takes  a given  cross  section 
design  and  assumed  loads  and  puts  them  into  the  program.  The  output  then 


*Unpublished  1975  report  by  R.  Walz  and  A.  Furio. 

**llnpubl  ished  1975  report  by  N.  S.  Nappi  and  F.  M.  Lev. 

“Aronne,  E.  L,  et  al,,  "Structural  Weight  Determination  for  SWATH  Ships," 
American  Institute  of  Aeronautics  and  Astronautics  Paper  74-326,  Advanced 
Marine  Vehicles  Conference,  San  Diego,  Calif.  (Feb  1974). 

^Department  of  the  Navy,  "General  Specifications  for  Ships  of  the  United 
States  Navy,"  Naval  Ship  Engineering  Center  Section  100,  General  Require- 
ments for  Hull  Structure,  (I  .Ian  1972). 
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consists  of  a printout  of  the  factors  of  safety  for  all  the  structural 
elements. 

• Geometric  configuration  of  the  cross  section  can  be  varied,  i.e., 
the  number  of  decks  and  bulkheads,  deck  heights,  half-breadth. 

• Primary  and  secondary  loads  can  be  varied--in  particular,  bending 
moments,  hydrostatic  heads,  slamming  pressures,  and  deck  loads. 

• Selection  of  the  type  of  material  to  be  used  for  each  structural 
member  of  the  section,  section  can  be  homogeneous  or  hybrid.  Material 
options  offered  are  medium  steel  (MS),  high  tensile  steel  (HTS) , HY  80 
and  HY  100  steels,  and  5086-H  116,  5086-H  111,  5456-H  116,  and  5456-H  111 
aluminum  alloys. 

• Design  of  a simulated  double  bottom  girder,  the  girder  consists  of 
an  upper  flange,  inner  bottom  plate;  a lower  flange,  shell  plate;  and  a 
web,  double  bottom  plate  longitudinal.  The  girder  is  loaded  by  any  com- 
bination of  uniform  internal  live  loads,  an  external  hydrostatic  load,  and 
an  external  slamming-pressure  load.  The  ends  of  the  girder  are  considered 
fixed,  and  the  girder  span  is  specified  by  the  program  user. 

• Design  lengths  of  beams  and  panels  can  be  varied  for  each  struc- 
tural segment  of  the  section.  In  this  manner,  the  framing  can  be  specified 
as  either  uniform  longitudinal  or  a mix  of  longitudinal  and  transverse. 

• Nuclear  airblast  analysis  can  be  requested  of  shell  and  upper- 
strength  deck  structure. 

• Portions  of  structural  segments  can  be  treated  as  either  ineffec- 
tive material  or  as  openings. 

• Decks  can  be  specified  as  continuous  or  intercostal— platforms  are 
to  be  designated  as  intercostal  decks. 

• Cubic  or  quadratic  representation  can  be  obtained  for  curved  shell 
and  inner  bottom  segments.  Girths  are  computed  accordingly. 

• Minimum  plate-thickness  requirements  can  be  specified  for  segments 
of  structural  elements. 

• Minimum  and  maximum  permissible  panel  widths  can  be  specified  for 
each  structural  segment.  The  program  will  examine  all  justifiable  spaclngs 
included  within  these  precise  bounds  and  will  select  the  lightest  config- 
uration. Specification  of  zero  for  both  panel-width  limits  will  cause  the 
program  to  design  the  structural  segment  without  stiffeners. 
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SECTION  4.  PROGRAM  RESTRICTIONS 

The  program  Is  written  In  FORTRAN  IV  extended  language  for  operation 
under  the  SCOPE  operating  system  on  the  CDC  6000-series  computer  system. 

The  field  length  required  to  execute  the  program  is  230,000  octal  words. 

If  an  S-C  4020  plot  of  the  section  is  desired,  a tape  assignment  must  be 
specified  by  the  program  user. 

Every  effort  has  been  made  to  ensure  the  accuracy  of  the  program. 

Hand  calculations  have  been  made  continually  during  testing  phases  of  pro- 
gram development,  and  results  have  compared  satisfactorily  with  program 
results.  Please  notify  the  authors  promptly  of  any  difficulties  encoun- 
tered . 

The  major  program  restrictions  are  as  follows. 

• Beams  must  be  of  the  same  modulus  of  elasticity  as  the  plate  to 

which  they  are  attached.  > 

• The  yield  strength  of  the  material  specified  for  beams  must  not  be 
greater  than  the  yield  strength  of  the  plate  material  to  which  they  are 
attached.  For  example,  using  HY  80  beams  on  HTS  plate  is  prohibited. 

• The  double  bottom  girder  consists  of  an  upper  flange,  inner  bottom 
plate;  a lower  flange,  shell  plate;  and  a web,  double  bottom-plate  longi- 
tudinal. The  flanges  and  web  must  be  of  the  same  modulus  of  elasticity,  if 
a girder  analysis  is  requested. 

• The  first  14  T-beams  of  the  aluminum  shape  catalog  are  standard 
extruded  shapes.  The  remaining  T-beams  are  builtup  plate  beams  and  are 
proportioned  in  compliance  with  Navy  design  criteria.  The  material  of  the 
builtup  T-beams  is  assumed  to  be  the  same  as  the  material  specified  for  the 
plates  to  which  they  are  attached. 

• Wlien  specifying  minimum  and  maximum  panel  widths  for  deck  segments 
within  a particular  deck  region,  the  range  specified  must  be  the  same  for 
all  deck  segments  for  which  a range  investigation  is  desired. 

• The  program  can  handle  a section  in  which  the  base  and  keel  lines 
do  not  coincide.  The  program  user  must  put  in  the  offsets  to  geometry 
points  and  removal  extremities  relative  to  the  baseline.  Specification  of 
all  head  loads  are  relative  to  the  keel  line,  except  the  tank  top  head, 
which  is  relative  to  the  lowest  point  of  the  structural  segment. 

0 
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SECTION  5.  INPUT  DATA  PREPARATION 

Before  preparing  input  data  forms,  a sketch  of  the  section  should  be 
made,  preferably  in  the  form  of  Figure  2,  showing  the  arrangement  and 
numbering  of  structural  elements.  All  structural  elements,  element  seg- 
ments, and  beginning,  intermediate,  and  end  points  of  segments  must  be 
numbered  as  follows. 

• Point  1 must  be  at  the  intersection  of  the  bottom  shell  with  the 
center  vertical  keel  plate  or  girder,  and  all  additional  points  on  the  shell 
must  be  numbered  consecutively,  upward  along  the  shell.  Numbering  of  shell 
segments  must  follow  the  same  pattern.  The  number  of  shell  segments  must 

be  greater  than  the  number  of  upper  strength  deck  segments.  Consideration 
should  be  given  to  the  last  shell-segment  girth;  it  will  be  assumed  to  be 
the  sheer  strake. 

• For  an  inner  bottom,  the  first  numbered  point  must  be  at  the  inter- 
section of  the  inner  bottom  with  the  center  vertical  keel  plate  and  all 
additional  points  must  be  numbered  consecutively,  outward  from  the  center- 
line.  Numbering  of  inner  bottom  segments  is  consecutive,  outward  along  the 
Inner  bottom. 

• Intermediate  points  may  be  specified  for  shell  and  inner  bottom 
segments  only.  Thus,  these  segments  can  be  treated  as  curved,  l.e., 
quadratic  or  cubic. 

• The  double  bottom-plate  longitudinals  are  numbered  consecutively, 
outward  from  the  center  vertical  keel. 

• Deck-  and  bulkhead-segment  extremities  are  numbered  in  sequence, 
beginning  with  the  next  number  available  after  the  shell-  and  inner 
bottom-segment  extremities  and  intermediate  points  are  n'lT.bered.  Note, 
the  specification  of  no  bulkheads  is  permissible;  however,  there  must  be 
at  least  one  deck. 

• All  decks  must  be  numbered  consecutively  from  the  lowermost  deck 
(deck  1).  Numbering  of  deck  segments  is  consecutive,  outboard  along  the 
deck.  The  upper  strength  deck  must  have  a minimum  of  two  segments.  It  is 
suggested  that  the  upper  strength  deck  be  divided  in  such  a manner  as  to 
result  in  segment  girths  which  decrease  outboard  along  the  deck. 

• The  innermost  bulkhead  must  be  numbered  bulkhead  1 (centerline 
bulkhead,  if  one  exists)  and  all  additional  bulkheads  must  be  numbered 
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Figure  2 — Arrangement  and  Numbering  of  Structural  Elements 


SECTION  5.  INPUT  DATA  PREPARATION 


consecutively,  outboard  of  bulkhead  1.  Numbering  of  bulkhead  segments  Is 
consecutive,  upward  along  the  bulkhead.  If  the  ship  Is  to  be  designed  with 
an  Inner  bottom,  and  a double  bottom-girder  analysis  Is  requested,  the 
program  prohibits  the  specifying  a centerline  bulkhead  directly  above  the 
center  vertical  keel  plate. 

. Intersection  of  structural  elements  must  be  considered  as  segment 
extremely  points. 

. Segments  defined  by  Intersection  of  structural  elements  may  be 
divided  Into  smaller  segments,  provided  they  are  stiffened  segments. 

Careful  preparation  of  Input  data  Is  vitally  Important.  A comprehen- 
sive set  of  program-error  messages  (Section  7)  has  been  coded  Into  the 
program  to  facilitate  recovery  from  conditions  of  Invalid  Input. 

The  following  chart  shows  the  maximum  allowable  number  of  structural 
elements  per  side  of  a cross  section.  The  program  user  Is  reminded  that 
the  maximum  storage  criteria  of  the  program  must  not  be  violated. 


Structural  Element:  Maximum Number 

Shell  segments 30 

Shell  beams  per  segment 25 

Longitudinal  bulkheads,  including  centerline  bulkhead,  if  any  ....  7 

Segments  per  longitudinal  bulkhead  15 

Bulkhead  beams  per  segment  25 

Decks  and  platforms  combined 12 

Segments  per  deck  or  platform 8 

Inner  bottom  segments 18 

Inner  bottom  beams  per  segment 15 

Double  bottom  plate  longitudinals,  center  vertical  keel 

excluded 17 

Shell  removals 15 

Deck  removals 30 

Bulkhead  removals  15 
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SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 

The  Input  data  required  for  operating  the  program  are  no  more  compre- 
hensive than  those  normally  assembled  to  permit  efficient  design  of  a 
cross  section  by  manual  methods. 

Several  types  of  input  forms  are  required  for  solution  of  a problem. 

A 

The  set  of  blank  input  forms  may  be  removed  and  reproduced  by  the  program 
user;  see  Section  10.  A careful  review  of  the  following  description  of 
required  input  data  and  format  type— I-integer , F=floatlng  point,  and 
A»alphanumer Ic— wi 1 1 provide  the  guidance  needed  for  preparing  input  forms. 

The  input  data  values  are  a free-field  type.  This  permits  the  user 
to  put  in  data  without  regard  to  particular  column  placement  and  right  or 
left  justification.  The  program  will  accept  one  or  more  blanks  or  a comma 
as  a delimiter  between  data  values.  However  when  a particular  data  value 
is  zero,  it  must  be  put  in  as  zerc,  corresponding  to  its  format  type- 
integer  or  floating  point. 
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INPUT  DATA 

SEQUENCE:  CODING  SYMBOL  FORMAT  DEFINITION  AND  INSTRUCTIONS 
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NSHLR  I TOTAL  NUMBER  OF  REMOVALS  IN  SHELL  FOR  ONE  SIDE;  REMOVALS  ARE  DEFINED 

AS  OPENINGS  IN  SEGMENTS  OR  PORTIONS  OF  SEGMENTS  WHICH  ARE  CONSIDERED 
TO  BE  INEFFECTIVE;  MAXIMUM  OF  15  REMOVALS  IN  SHELL  ARE  ALLOWED. 
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FOR  TYPE  OF  MATERIAL  COMBINATIONS  DIFFERENT  FROM  THOSE  LISTED 
PREVIOUSLY,  SUBMIT  I1MATL=0.  THEN  SPECIFY  ON  DESIGN  CRITERIA  CARDS 
PLATE-BEAM  MATERIAL  FOR  EACH  SEGMENT  THIS  OPTION  IS  PROVIDED  TO 
SPECIFY  A HYBRID  MIX  OF  MATERIALS  FOR  THE  SECTION-STEELS  AND  ALUMINUM. 


SFXTION  6.  DKSCRIPTION  OF  INPUT  FORMS 
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INPUT  DATA 

SEQUENCE:  CODING  SYMBOL  FORMAT  DEFINITION  AND  INSTRUCTIONS 


SFCTION  6 


. DKSCRIPTION  OF  INPUT  FORMS 
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XL1GDR  F DESIGN  LENGTH  OF  DOUBLE  BOTTOM  GIRDER;  ENDS  OF  GIRDER  ARE  CONSIDERED 

FIXED,  AND  GIRDER  SPAN  IS  USUALLY  TAKEN  AS  DISTANCE  BETWEEN  MAIN 
TRANSVERSE  WATERTIGHT  BULKHEADS;  TO  ALLOW  FOR  STIFFNESS  CONTRIBUTION, 
GRILLAGE  EFFECT, OF  TRANSVERSE  FLOORS,  AN  EFFECTIVE  GIRDER-DESIGN 
LENGTH  SHOULD  BE  PUT  IN. 


CCNCRAL  INrOAMATtOft  CAAO  3 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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ICBPRI  I INDICATOR  FOR  COMBINING  PRIMARY  STRESS  WITH  SLAMMING  STRESS  FOR 

DESIGN  OF  SHELL  PLATE-BEAM  MEMBERS: 

SUBMIT  EITHER  ICBPRI=0  FOR  NONCOMBINING  STRESSES 
0R  = 1 FOR  COMBINING  STRESSES. 


SECTION  6. 


DESCRIPTION  OF  INPUT  FORMS 
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SUBMIT  ISIG2*1  TO  INDICATE  THAT  CURVE  SHOULD  BE  USED,  THEN  SUBMIT  INPUT 
DATA  7 THROUGH  9 ON  THIS  CARD 


GENERAL  INFORMATION  CARD  3-Continued 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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SMCLL  MASTfM  FIAC  CAMO  NOT(  CX)NTlNU€  FLAGS  ONTO  SECOND  CAAO  If  NESOEO 


SKCTTON  6.  DESCRIPTION  OF  INPUT  FORMS 
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OCCK  MASTfR  FLAG  CAMOS 


•ULKMfAO  Hiosrcw  HAG  CAWOt WOrt  If  MO  aULKHCAOS  ARE  SPCCIf  ItO  TMfS€  CAROS  MOST  8t  OWITTCO 

H.ACS  ot*  INC  tUlKHCAO  SCCMf  NT  f EtAfWiTKS  N • NUMSCA  0»  SCOMENTS  fOR  RULHkCAO 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 


to 

Q 

2 o 

Q.  CC 


N 

< 

Z 

< 

t- 

z 

o 

u 

h- 

to 

z> 

5 

Q 

CO 

< 

o 

o 

< 


z 

2 ? 
IS 

D ^ 
w to 

m O 

m < 


a 

< u. 

io^ 
o iii  ^ 
U.  U;  y 
? O O 


CO 

o| 

(O 

Q 

o: 

< 

u 

a 

< 


iii 

H 

O 

z 


1 


29 


INNCRtOTTOM  MUSTtR  FLAG  CARD  NOT(  if  TH^RC  >S  NO  INNLRBOTTOM  THIS  CARD  MUST  BC  OMITTED 

»L*os  0€»<N<  «**N<  wqttqm  sftQMC^r  tKtfteituTtis  *»  vwMBiBOf  <»****  usottoh  s#<.MH*Ts  fCM*  o»*e  s»ot 


SECTION  6.  DESCRIPTION  OE  INPUT  FORMS 
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N+1  MFLIB(N+n  I NUMBER  (FLAG)  ASSIGNED  TO  TERMINAL  EXTREMITY  POINT  OF  INNER  BOTTOM 

■SEGMENT  N. 


B€TW(fN  0€CK  ClCAKAMCf  CARO 


SECTION  S.  DESCRIPTION  OF  INPUT  FORMS 
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DECK  RCQ»0«i  iXSCMlPTIOm  CARDS 


SECTION  ft.  DESCRIPTION  OF  INPUT  FORMS 
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SECTION  f).  DESCRIPTION  OF  INPUT  FORMS 
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SUBMIT  EITHER  MPRS(J)=0  FOR  NO  MINIMUM  THICKNESS  SPECIF  I ED 
OR  =1  FOR  BALLISTIC  REQUIREMENT 
OR  =2  FOR  HELICOPTER/AIRCRAFT  HANDLING  AREA 
OR  =3  FOR  SPECIAL  HANDLING  REQUIREMENTS 
OR  =4  FOR  RUGGtONESS  REQUIREMENT. 
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SKCTION  f>.  DRSCRIPTION  OF  INPUT  FORMS 
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OfCR  OCSIGAI  CAITCRIA  CAROS 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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W5MIND(N^)-W5MAXD(N  J)  WILL  GIVE  DECK  N,  SEGMENT  J,  PANEL  WIDTHS  APPROXIMATELY  EQUAL  TO  NOMINAL  VALUE 
SPECIFIED;  SPECIFICATION  OF  W5MIND(N,J)=W5MAXD(N,J)=0.0  WILL  CAUSE  DECK  N,  SEGMENT  J,  TO  BE  DESIGNED  WITHOUT  BEAMS. 


DECK-DESIGN  CRITERIA  CARDS-Cont inued 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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DECK-DESIGN  CRITERIA  CARDS-Cont inued 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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OR  “2  FOR  HELICOPTER/AIRCRAFT  HANDLING  AREA 
OR  =3  FOR  SPECIAL  HANDLING  REQUIREMENTS 
OR  =4  FOR  RUGGEDNESS  REQUIREMENT. 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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DECK-DESIGN  CRITERIA  CARDS-Continued 


SECTION  h 


DESCRIPTION  OK  INPUT  FORMS 
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CARD  3-DECK  1,  LAST  SEGMENT  OF  DECK  1 

CARD  4-DECK  2,  SEGMENT  1 

ETC. 


SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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NOTE:  PREVIOUSLY  DESCRIBED  INPUT  INFORMATION  MUST  BE  SUBMITTED  FOR  EACH  REMOVAL  IN  DECKS.  NUMBER  OF  CARDS 
DEPENDS  ON  NUMBER  OF  DECK  REMOVALS  SPECIFIED;  REMOVALS  EXTENDING  OVER  TWO  ADJACENT  DECK  SEGMENTS 
MUST  BE  TREATED  AS  TWO  SEPARATE  REMOVALS,  ONE  FOR  EACH  SEGMENT 
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BULKHEAD  SEGMENTS  MUST  BE  TREATED  AS  TWO  SEPARATE  REMOVALS.  ONE  FOR  EACH  SEGMENT,  REMOVALS  IN 
CENTERLINE  BULKHEADS  MUST  BE  TREATED  AS  UNSYMMETRICAL. 
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SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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SECTION  6.  DESCRIPTION  OF  INPUT  FORMS 
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THAT  DO  NOT  APPLY  FOR  A DBL. 


SECTION  7.  OUTTCT  DESCRIPTION 


SECTION  7.  OUTPUT  DESCRIPTION 

TYPES  OK  OUTPUT 

The  desired  level  of  output  from  SSDP  Is  specified  via  the  output 
Indicator;  see  run- Ident I f Ica t ion  card  I of  Section  6.  Completeness, 
computer  paper,  printing  time,  input  data  verification  without  execution, 
and  associated  costs  must  be  considered  In  selecting  output  level.  The 
program  produces  the  following  types  of  output. 

• Title  page,  which  lists  principal  hull  dimensions,  general  design 
criteria,  and  assumed  primary  hull  girder  stresses. 

• Complete  listing  of  geometry  and  design  criteria  for  shell,  decks, 
bulkheads,  inner  bottom,  and  double  bottom  plate  longitudinals. 

• Printer  plot  of  section. 

• Summary  of  section  scantlings  at  each  Iteration  in  the  design 
process,  l.e.,  number  of  stiffeners  per  segment,  stiffener  size  identifi- 
cation code,  plate  panel  thickness,  and  segment  weight. 

• Summary  of  section-strength  properties  at  each  iteration  in  the 
design  process. 

• Summary  page  showing  the  input-output  primary  stresses  for  the 
stress-consistent  design.  In  addition,  a statement  concerning  acceptabil- 
ity of  the  section  is  printed. 

• Summary  page  showing  the  approximate  area  required  at  the  extreme 
fibers  to  eliminate  primary  stress  deficiencies  as  well  as  the  actual 
area  added  to  the  section.  This  page  is  printed  only  if  the  calculated 
prlnviry  stresses  for  stress-consistent  design  exceed  the  allowable  limiting 
primary  stress. 

• Detailed  design  printout  of  acceptable  section,  which  Includes  the 
following  items, 

1.  The  shell,  deck,  bulkhead  and  double  bottom  segment  scantlings 
with  their  concomitant  secondary  loads,  primary  stresses,  and  factors  of 
safety  for  each  applicable  loading  condition. 

2,  A weight-summation  table  for  each  structural  element  segment, 
listing  the  weights  for  the  various  schemes  (spacing  of  beams). 
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• A summary  of  the  final  scantlings  and  sectional  prt)perties. 

• Complete  listing  of  the  plate  and  structural  shape  catalogs. 

• Tape  for  a Stromberg-Carlson  4020/CAl.COMP  section  plot,  if  re- 
quested . 

TOAD  CONDITIONS 

Load  condition  Indicators  (LCOND)  are  printed  for  the  various  struc- 
tural elements  in  tlie  detailed  design  printout.  Table  3 gives  a descrip- 
tion of  each  load  condition  Indicator  for  each  structural  element. 

TABi.E  3 - LOAD  CONDITIONS 


Structural 

Element 

Load  Condition 
Indicator 

LCOND 

DesCTiption 

Shell 

1 

Primary  stress  plus  hydrostatic  head. 

2 

Tank  overflow  head  plus  deatl  load. 

3 

Primary  stress  plus  tank-top  head  plus  riead  load. 

4 

Slam  pressure  plus  with  or  without  primary  stress. 

5 

Nuclear  airblast  load. 

Deck 

1 

Primary  stress  plus  live  load  plus  dead  load. 

2 

Primary  stress  plus  tank-top  head  plus  dead  load. 

3 

Tank  overflow  head  plus  dead  load. 

4 

Vital-normal  damage  head  plus  dead  load. 

5 

Nuclear  airblast  load. 

Bulkhead 

1 

Primary  stress  plus  tank-top  head  plus  dead  load. 

2 

Primary  stress  plus  elead  load. 

3 

Tank-overflow  head  plus  dead  load. 

4 

Vital-normal  damage  head  plus  dead  load. 

Inner  Bottom 

1 

Primary  stress  plus  live  load  plus  dead  load. 

2 

Primary  stress  plus  tank-top  head  plus  liead  load. 

3 

Tank  overflow  head  plus  dead  load. 

4 

Vital-normal  damage  head  plus  dead  load. 

5 

Hydrostatic  breaching  head. 

Double  Bottom  Plate 

1 

Primary  stress  plus  dead  load. 

Long'tudinal 

2 

Tank  overflow  head  plus  dir  ad  load. 

3 

Damage  head  plus  deau  load. 

4 

Hydrostatic  breaching  head. 
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FACTORS  OF  SAFETY 


Symbol 

Fc 

I'B 

^'PB 


A 

“COM 

"^CR 

'^DY 

'^ULT 

'’WK 

Oy 


®2C 

02MAX 

oiT 

T 

^CR 


Definition 

Column  strength 
Design  length  of  beam 

Permissible  span  length  of  beam  without  lateral  supports 
Deflection  of  plate-beam  combination 

Primary  axial  compressive  stress  plus  compressive  double  bot- 
tom plate  longitudinal  girder-bending  stress 

Critical  buckling  stress  of  plate  panel 

Dynamic  yield  strength 

Ultimate  compressive  stress  of  plate  panel 

Allowable  working  stress 

Nominal  yield  strength 

Primary  axial  compressive  stress 

Compressive  secondary  bending  stress  in  plate 

Maximum  secondary  bending  stress,  tension  or  compression 

Primary  axial  tensile  stress 

Shear  stress 

Critical  shear  buckling  stress  of  plate  panel,  pure  shear 
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SECTION  7.  OUTPUT  DESCRIPTION 

Factors  of  safety  (FS)  calculated  In  the  pro)^ram  and  printed  in  the 
detailed  design  output  are: 

(BUCK)  Buckling  Strength  of  Plate  Panel 
For  loading  on  short  edge 


«IC  ®2C 


(Stiffened) 


(Unstiffened) 


For  loading  on  long  edge 


0.80  OCR 


(BUCK)  Buckling  Strength  of  Double  Bottom  Plate  Longitudinals 
When  girder  analysis  is  requested 


qcoM  + /_l\ 

OCR 


(ULT)  Ultimate  Compressive  Strengtli  of  Plate  Panel 


0.80  oucx  o 

^ 

Or:  + 02C 


0.80  OuLT 


(St  i f fened) 


(Unst if fened) 
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» 


(BEND/COMP)  Combined  Bending  and  Axial  Compressive  Stresses,  Interartlon 
Formula 


1 

FS  = 

OIC  + '’2MAX 

K Fp 

K = .67  for  L/r  > 60 
K = .80  for  L/r  i 60 


(TENS)  Combined  Axial  Tensile  Stress  and  Maximum  Secondary  Tensile- 
Bending  Stress 


^VfK 

FS  = 

0]T  + 02T 


For  nuclear  alrblast  load 

maximum  available  load 

resistance  of  plate  beam 

required  load  resistance  of 
plate  beam 

(SHEAR)  Shear  Strength 

0.60  Oyg 

FS  


Rm 

FS  = — 
•^R 


For  nuclear  alrblast  load 

0 . 60 

FS  - 

T 


(ILS)  Lateral  Stability  of  Beam 


FS 


I'PB 

W 
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(DEFT)  Deflection  of  Beam- Alum in urn  Alloys  Only 


I 


PROCRAM-ERROR  MESSAGES 

Program-error  messages  reveal  either  rianual  input  errors  or  imposition 
of  requirements  beyond  the  capability  of  the  program.  The  program  user 
should  review  all  output  for  error  messages.  The  following  messages  have 
been  coded  into  the  program,  and  corrective  actions  are  either  self- 
explanatory  or  as  noted. 

1.  "*  * * *L0NG1TUDINAI.  SPACING  OF  XXX. XX  INCHES  CANNOT  BE  USED  FOR  THIS 
SE(;MKNT*  *****  *PROGRAM  CONTINUES*  * *." 

This  message  occurs  in  the  design-application  subroutines  SHEL,  DECK, 
and  BULKHD.  The  numerical  value  for  the  longitudinal  spacing  will  be 
printed  fcr  clarification.  The  program  cannot  select  a plate-beam  combin- 
ation for  the  indicated  spacing.  Therefore,  the  next  smaller  panel  width 
for  the  structural  element  segment  is  examined. 

2.  "ERROR-ERROR-ERROR  . . . CHECK  INPUT,  ALL  PANEL  WIDTHS  WITHIN  SPECI- 
FIED LIMITS  WERE  INVESTIGATED  FOR  SHELL  SEGMENT  ]a  SCANTLINGS  COULD 
NOT  BE  DETERMINED.  * * *PROGRAM  STOPPED*  * *". 

3.  "ERROR-ERROR-ERROR  . . . CHECK  INPUT,  ALL  THE  COMPUTED  PANEL  WIDTHS 
FOR  SHELL  SEGMENT  )«  ARE  LESS  THAN  THE  MINIMl!M  PERMISSIBLE  PANEL 
WIDTH  SPECIFIED.  * * *PROGRAM  STOPPED*  * *." 

4.  "ERROR-ERROR-ERROR  . . . CHECK  INPUT,  ALL  PANEL  WIDTHS  WITHIN  SPECI- 
FIED LIMITS  WERE  INVESTIGATED  FOR  BULKHEAD  X,  SEGMENT  X.  SCANTLINGS 
COULD  NOT  BE  DETERMINED.  * * *PROGRAM  STOPPED*  * *." 

5.  "ERROR-ERROR-ERROR  . . . CHECK  INPUT,  ALL  THE  COMPUTED  PANEL  WIDTHS 
FOR  BULKHEAD  ja, 's  SEGMENT  IW.'s  ARE  LESS  THAN’ THE  MINIMITI  PERMIS- 
SIBLE PANEL  WIDTH  SPECIFIED.  * * *PROGRAM  STOPPED*  * *." 

6.  "F.RROR-ERROR-ERROR  . . . CHECK  INPUT,  ALL  PANEL  WIDTHS  WITHIN  SPECI- 
FIED LIMITS  WERE  INVESTIGATED  FOR  REGION  SCANTLINGS  COULD  NOT  BE 
DETERMINED.  * * *PR0(;RAM  STOPPED*  * *." 


SFCTION  8.  DKMdNSTRATION  PRORI.KMS 

7.  "ERROK-KRROR-KRROR  . . . CHECK  INPUT,  Al.l.  THE  COMPUTED  PANEI.  WIDTHS 
FOR  DECK  REGION  XX  ARE  EFSS  THAN  THE  MINIMI'M  PERMISSIBLE  PANEL  WIDTH 
SPECIEIED.  * * *PROGR.\M  STOPPED*  * *." 

8.  "PROGRAM  STOP  . . . «FTER  SEVEN  AREA  ADDITIONS,  ACCEPTABLE  SECTION 
STILL  NOT  ACHIEVED.  SUGGEST  CHECKING  LIMITING  STRESS  AND/OR  SHIP 

geome:try." 

9.  "FIXED  PLATE  THICKNESSES  EXIST  IN  TOP  DECK  OR  SHEER  STRAKE.  AREA 
ADDITION  IN  THE  TOP  DECK  CANNOT  BE  EXECUTED.  * *PROGRAM  STOPPED*  *". 

10.  "*  * *PRoGRAM  STOPPED*  * *PANEL  WIDTH  OF  X_XX_.^  INCHES  CANTIOT  BE 

USED  FOR  INNER  BOTTOM  SEGMENT  CHECK  IB  LOADS  AND  GEOMETRY." 

11.  "*  * *PROGRi\M  STOPPED*  * *PANEL  WIDTH  OF  ^X.JOC  INCHES  CANNOT  BE 
USED  FOR  DB  PLATE  LONGITUDINAL  CHECK  LOADS  AND  GEOMETRY." 

12.  "*  * *PROGRAM  STOPPED*  * *PANEL  WIDTH  OF  XXX. XX  INCHES  CANNOT  BE 
USED  FOR  CVT<.  CHECK  LOADS  AND  GEOMETRY." 

13.  "PROGRAM  STOPPED.  .SCANTLINGS  FOR  DB  GIRDER  COULD  NOT  BE  DETER- 
MINED. CHECK  IB  LOADS  AND  GEOMETRY." 

14.  "FIXED  PLATE  THICKNESSES  EXIST  IN  SHELL  SEGMENT  XX  TO  XX. AREA  ADDI- 
TION IN. THE  BOTTOM  CANNOT  BE  EXECUTED.  * *PROGRAM  STOPPED*  *". 

15.  "INPUT  DATA  ERROR,  ILLEGAL  CHARACTER." 

SECTION  8.  DEMONSTRATION  PROBLEMS 

Four  tlt*nn)nst  rat  ion  problem.s  are  provided  to  aid  the  user  in  preparing 
the  input  data— a .sectional  design  of  an  aircraft  carrier  without  .sponsons, 
an  analysis  of  a carrier  cross  section  with  sponsons,  a printout  of  the 
design  infornuat ion  of  a surface  effect  ship,  and  a sectional  design  of  a 
smal 1-waterplane-area , twin-hull  ship.  These  examples  are  not  Intended 
to  represent  the  design  or  analysis  of  a section  for  an  existing  ship. 

They  are  idealized  examples  intended  to  Illustrate  the  various  design 
capabilities  of  the  program.  The  designer  should  be  guided  by  the  prac- 
tices normally  followed  in  the  manual  method  in  determining  the  design 
parameters . 

Basic  differences  in  the  demonstration  problems  are  in  the  options 
elected,  configurations,  and  structural  elements  Involved.  The  user 
should  review  the  design  infornvit Ion  and  the  sketch  to  obtain  proper 
orientation  for  the  particular  problem.  All  the  demonstration  problems 
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contain  a sketch  of  the  section,  input  data  listing,  and  printout  of 
design  Information.  The  final  sectional  scantlings  and  strength  properties 
are  shown  for  demonstration  problems  1,  2,  and  4.  For  demonstration  prob- 
lems 1 and  2,  the  detailed-design  printout  of  the  acceptable  section 
Includes  only  typical  output  of  selected  structural  element  segments. 

For  demonstration  problem  2,  the  sponson  elements  are  considered  as 
ineffective  material  in  contributing  to  the  hull  girder-strength  proper- 
ties; however,  they  are  analyzed  for  both  primary  and  secondary  bending 
stresses.  The  sectional  weight  reported  Includes  the  weight  of  both  port 
and  starboard  sponsons. 
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DECK  7 

DECK  6 


DECK  5 

DECK  4 

DECK  3 

DECK  2 

DECK  1 

INNER 

BOTTOM 

KEEL 


Figure  3 — Demonstration  Problem  1 
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INPUT  DATA  LISTING:  PROBI.KM  I 
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SI  ^0  7 1 ? I 14  0 0 0 0 1 0 1 0 0 12  1 1 1 24.0  4.0  S.O  32.0 

1120.0  SOO.O  O.SOO  0.5  0 0 

425000.0  IO62000.0  3250.0  -ISOOO.O  -3250. 0 15000.0  30000.0  1 7<>?0.0 
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56,6 

9. 
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59. 
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P>0 
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24.0 
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. 33.83 
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56,5 
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25 

77 
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60.25 

87.50 

60,25 
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0 

2 

2 

100.0 

45.12 

0.00 

u.oo 

36.0 

72.0 

16.0 

16.0 

1 

1 

1 

0 

0 

2 

2 

0.00 

0.0  56.50 

9.83 

32.50 

32.50 

8.0 

8.0  1 

1 2 

0 

0 

2 

2 

lOO.O 

45.12 

0.0  0 

.0  J6. 

0 72.0 

8.0 

8.0 

1 1 

1 

0 

0 

2 

2 

lOO.O 
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0.0 

32.50 
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1 

1 

3 

0 

0 

2 
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36.0 
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.0 

1 1 1 

0 

0 

2 

2 
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0 0.0 
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32.5 
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.0 

1 1 1 

0 

0 

2 

2 
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INPUT  OATA  LISTING:  PROBLEM  1-Con tlnm*d 


<00.0 

0.0  0.0 

0.0 

ib.O 

72.0  H.O  H.O 

1 

1 

1 

0 

0 

2 

2 

)00.0 

0.0  0.0 

0.0 

12.  b 

32. b H.O  H.O 

1 

1 

1 

0 

0 

2 

2 

100.0 

0.0  0.0 

0.0 

3b.  0 

72.0  32.0  32.0 

1 

1 

1 

0 

0 

2 

2 

100.0 

0.0  0.0 

0.0 

32.“* 

32. b M.O  H.O 

1 

1 

1 

0 

0 

2 

2 

.100.0 

0.0  o.c 

0.0 

3b.  0 

72.0  H.O  H.O 

19 

1 

4 

0 

2 

4 

2 

100.0 

0.0  0.0 

0.0 

32. b 

32. b H.O  H.O 

19 

1 

4 

0 

2 

4 

2 

0.0  Sfe.S  33. HI  0. 

j 0.0 

4.0  0.0  1 

0 3 

0 

0 

2 

0 

4‘5.  1 7 

bb.SO  20 

.H3 

30.0  4H.0  H.O  n.o 

1 

1 

2 

0 

0 

2 

2 

4b.  17 

bh.bo  lo 

.«3 

30.0  4H.0  M.O  M.O 

1 

1 

2 

0 

0 

2 

2 

4b.  1 7 

bh.SO  0 

.M3 

30.0  4H.0  H.O  H.O 

1 

1 

2 

0 

0 

2 

2 

4S.17 

0.0  0.0 

10.0 

4M.0 
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1 

1 

1 

0 

0 

2 

2 

4b.  17 

0.0  0.0 

30.0 
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H.O  H.O 

1 

1 

1 

0 

0 

2 

2 

0.0 

0.0  0.0 

30.0 

4H.0 
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1 

1 

1 

0 

0 

2 

2 

0.0 

0.0  0.0 
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1 

1 

1 

0 

0 

4 

2 
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4b.  1 7 
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1 

0 

0 

0 

2 

0 
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4.0  0.0 

1 

0 

0 

0 

2 

0 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  1 7 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 
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4.0  0.0 

1 

0 

0 

0 

2 

0 
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4S.  17 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000. 0 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 
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0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 

bb.bO 

0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 

bb.bO 

0.00 

4.0  0.0 

1 

0 

0 

0 

2 

0 

1000.0 

4b.  17 

bb.bO 

0.00 

4.0  0.0 

lb 

0 

0 

4 

2 

0 

» 1 -.0  0.0  uS.17  ao.SO  0 2 

0 I ‘•.0  0.0  0.0  0.0  0 2 

0 I <..0  0.0  0.0  0.0  0 2 

0 1 ‘..0  0.0  0.0  0.0  0 2 

0 1 o.O  0.0  0.0  0.0  0 2 

0 1 -.0  O.u  0.0  0.0  0 2 

0 1 4.0  0.0  0.0  0.0  0 2 

0 1 4.0  0.0  0.0  0.0  0 2 

0 1 4.0  0.0  0.0  0.0  0 2 

0 1 4.0  0.0  0.0  0.0  0 2 

0 1 4.0  0.0  0.0  0.0  0 2 

0 I 4.0  0.0  0.0  0.0  0 2 
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DEMONSTPAT IDN  PWOHLEM  1 LF V/NAPP I /wAL/  ll/lS/Zh 


PPINCIPAU  hull  dimensions 


length 

between  perpendiculars 

s 

HSO.OO 

FT. 

maximum  half  BRLADTh 

s 

GO.^S 

T. 

depth  ( 

JF  hull 

r 

H7.S0 

FT. 

design 

FULL  LOAU  DRAFT 

= 

31.67 

) T. 

length 

bftween  Transverse  'Ulkhfads 

= 

64.00 

FT. 

number 

OF  SHELL  segments 

?0 

number 

OF  DECKS 

= 

7 

number 

OF  bulkheads 

= 

1 

number 

OF  DOUBLE  BOTTOM  PLATE  LONGITUDINALS 

= 

1 1 

number 

OF  INNEP  BOTTOM  SEGMtNTS 

s 

OtSION  CWI TEPlA 


matewial  THkOur'Houl  row  plaI 

mATewIAL  ThROUOHOUT  fop  STIF 
MINIMUM  PPESSOPE  FOR  SHELL 

margin  stress  auOEO  to  RRI  'A 
PRIMARY  STRESS  Tolerance  (♦ 
design  limiting  pri.  STRES->» 

DESIGN  LIMITING  PRI.  SlRES^* 

primary  stress  Factor 
strake  tolerence 

BENDING  MOMENT  MOG  CONDITION 

bending  moment  Sag  condition 
angle  of  heel 
SHELL  DESIGN  head 
RAVE  HEIGHT  COEFFICENT 
NO  SHORT  SPANS  (LODAL  SPANS) 

SHELL  SEGMENTS  FOR  AREA  ADO*  T ION  IF  HtOllIREO 
FROM  SEG  I To  SEG  Ir 
Ship  not  DESIGNED  FOR  NoCLEAR  BLAST. 

SHIP  designed  RlTH  INNER  BOTTOM 

SCANTLINGS  FOR  THE  DOUBoL  BOTTOM  STRUCTURE 
ARE  TO  BE  CONSIDERED  PRELIMINARY 
GIRDER  ANALYSIS  REQUESTED 

GIRDER  DESIGN  LENGTH  « 3^.00  FT. 

MAXIMUM  depth  of  I.W.  stringer  » ^4.00  IN. 


ASSUMED  STRESSES 

PRIMARY  STRESS  AT  OECK-hDG 
PRIMARY  STRESS  AT  KEEL-hOG 
PRIMARY  STRESS  AT  DECK-SAG 

primary  stress  at  keel-sag 


* -ISOOO.OO  PSI 
» ISOOO.OO  PSI 

* IPSO. 00  PSI 

* -3<;50.00  PSI 


ING 

S 

hybrid 

feners 

s 

hybrid 

s 

SOO.UO 

PSF 

RY  STRESS 

s 

mo. 00 

PSI 

OR  -» 

s 

SOO.OO 

PSI 

DECK  fiber 

= 

30000.00 

PSI 

KEEL  fiber 

s 

I 7RPO.OO 

PSI 

= 

.SOOO 

s 

.SOOO 

IN. 

s 

iRsaooo.oo 

ft-tons 

= 

42S000.00 

FT-TONS 

= 

30.00 

DEGREES 

s 

0.00 

FT. 

S 

.sso 
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SO. IN. -FT. 
LRS./FT. 


calculated  STRESSES 

STRESS  AT  deck-mug  s»  -1H7S7.72  PSI 
stress  at  KEEL-MOG  * 17362.S4  PSI 
STRESS  AT  DECK-SAG  » <»06J.22  PSI 
STRESS  AT  keEL-SaG  » -3761.00  PSI 


DEMoNSTrAT JON  PrOMLEM  1 LEV/NAPPI/rALS  227-17fl7  lI/IS/76 


calculated 
OUTPUT(PSI) 

-IH7S7,7? 

1 7362.SA 

4063.?2 

-3761.00 

FOR  SCANTL1N(|  SUMMARY*  REFER  TU  CYCLE  NO.  3 


1 

i 
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section  not  ACCEPTAMLF 

DESIGN  PRIMARY  SI»fSS  EACFEDS  LlMlIlNf,  DESIGN  PRIMARY  STRESS 


SECTION  8.  DEMONSTRATION  PROBLEMS 


l)EM(JNbTK4T  ION  PkOMLEM  i LE V/NAPP  I /wAL7  P?7-17H7  11/15/76 


*»«  »«• 

4»EA  &OOIIION 


SECTION  HAS  STRESS  OEEICIENCY  AT  nEEL  FIRER 

APPROXIMATE  area  required  = IIR.^4  SO. IN. 
actual  area  AUuEfT  > 120.00  SO.  IN. 

....  MINIMUM  PLATE  thickness  Code  numbers  HAVE  BEEN  UPDATED  .... 

...  program  recycles  ... 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


OEMONSTWAT  ION  ^JWOHLEM 


LEV/NAPPI/wAL^  P27-1787  ll/l'3/76 


PPINCIPAL  HULL  dimensions 


length  between  PEWPENOlLlJLAKb 
MAXIMUM  half  HPEADTH 

depth  uf  hull 

DESIGN  FULL  LOAD  DRAFT 

LENGTH  between  TPANSVEWSE  hULKhEADS 

number  of  shell  segments 
number  of  decks 

NUMBER  OF  bulkheads 


number  of  double  bottom  plate  longitudinals 

NUMBER  OF  INNER  BOTTOM  sEOMtNTS 


850.00  ft. 
60. 2S  FT. 
87.50  ft. 
33.67  FT. 
6A.00  FT. 

20 

7 

I 

11 

12 


design  criteria 


material  THROUtjHOOT  FOR  PLATING 
material  Throughout  for  stiffeners 
minimum  pressure  fur  shell 
margin  stress  added  to  PRI^ARt  stress 
primary  stress  tolerance  (♦  UR  -I 

DESIGN  LIMITING  PRI.  STrES^*  DECK  FIBER 
DESIGN  LIMITING  PRi.  STRES->*  KEEL  FIBER 

PRIMARY  STRESS  Factor 
strake  TOLERENCE 


hybrid 

hybrid 

500.00  RSF 
1120.00  RSI 
500.00  RSI 
30000.00  PSI 
I7R20.00  PSI 
.5000 
.5000  IN. 


BENDING  MOMENT  HOG  CONUITIUN 
BENDING  MOMENT  SAu  CONUITIGH 
ANGLE  OF  HEEL 
SHELL  DESIGN  HEAD 
WAVE  height  COEFFICENT 
NO  SHORT  SPANS  <EQUAL  SPANS* 


=1962000.00  FT-TONS 
= 425000.00  FT-TONS 
= 30.00  DEGREES 

= 0.00  ft. 

= .550 


SHELL  SEGMENTS  FOR  AREA  AO'iITlON  IF  REQUIRED 
FROM  SEG  1 To  SEG  U 
SHIP  not  DESIGNED  FOR  NUCLEAR  BLAST. 

SHIP  designed  with  inner  BUTIOM 

scantlings  fur  The  double  bottom  structure 
ARE  TO  BE  considered  PRELIMINARY 
GIRDER  ANALTSIS  REOUtSTtU 

GIRDER  DESIGN  LENGTH  a 32.00  FT. 

MAXIMUM  depth  OF  I.H.  SIRINGER  » 24.00  IN. 


ASSUMED  SIRESStS 


PRIMARY 

stress 

AT 

DECK-hOG 

s 

-18627.79 

PSI 

PRIMARY 

STRESS 

AT 

kEEL-hOG 

= 

16800.00 

PSI 

PRIMARY 

stress 

AT 

DECK-oAG 

r 

4035.07 

PSI 

PRIMARY 

STRESS 

AT 

keel-sag 

s 

-3639.14 

PSI 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


«)f  ••t;MSTO»T  ION  ‘»MOHL€‘*  I Lt  V/N*P»*  1 / -AL  ' ll/|S/7^ 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


OewoN^rOAt  i LFV/NAPPI/wAlZ  ll/lS/?h 


stcriuN  prtupeprrtb 


TOTAL  tfFtCTivE  AWEA 

'^OMFNT  OF  INFWTIA  APT,  NfUTwAL  AxfS 
OISTANCF.  f«OM  N.A.  TO  OtCK  FIMt» 
DISTANCE  Fpom  N.a,  to  KEEL  FIHfS 
SECTION  ‘^ofMlLUS  AT  OECk  F IhEP 
SECTION  MOf)UL*JS  AT  KEEL  FlHtW 
TOTAL  N(iR‘*ALI/FO  LONGlTuOlNAL  K»mT 


3 

SO. IN. 

= 

iOH?ISI 7. 

SO. IN. FT, 

3 

4S.rtH 

FEET 

3 

41.6? 

FEET 

3 

?3S«4V. 

C 

1 

3 

?600?H. 

SO. IN.-F  T 

3 

LRS./FT. 

CALCULATFI)  STWESStS 


S7PESS 

A7 

* 

-J>#6Ta.3J 

PSJ 

STPESS 

AT 

•<f.tL-HoCi 

s 

IhPOl.Sft 

PSI 

SIOF.SS 

AT 

OECK-SAfi 

s 

<•0  )6.<«A 

PSI 

STPESS 

AT 

KfEL-SAr* 

X 

- JAM  .14 

PSI 

Of MjNsTPAT ION  PPOrtLCM  I LEV/NAPP I /toAL?  ?2/-l7HT  II/1S/T6 


•••  ••• 

CONSISTENT  DtSION 


A:>Si^»4En  calcolatfo 


INPuT(PSU 

OUTPUT  (Psn 

STPESS 

AT 

-1HA?7. 7P 

-IM634.31 

STPESS 

AT 

"EEL-HUG 

16H00.00 

16901 .S6 

STPESS 

AT 

necK-sAG 

40JS.07 

40  36. 4A 

STPESS 

AT 

"EFL-SAG 

-3fe39.l4 

•3661.14 

F0*<  scantlino  sommany.  peff.m  T(»  cycle  no.  I 


section  not  ACCtPlAtTLf 

OTSK.N  P«|ma»Y  STPESS  F*CfEOb  LlNITlNC,  OFSKiN  PH|MAPY  STkfSS 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


l)E  “0NSIH4T  lUN  ohOHLE«  1 LEV/NiPE'I/wALZ  ?27-17H7  ll/lS/7(> 


AREA  Aonrriov 


section  mas  stress  oeeicienct  at  nEEL  firer 


approximate  area  WEQOIMEI)  = ?2.0n 

actual  area  Auoeo  • ?A.O0 

....  MINIMUM  PLAIE  IhICknESS  COUE  NUM-tRS  mAvE 


so. IN. 

so. IN. 

HEEN  UPOATEO  . . . . 


...  PPOOPAM  RECTCLES  ... 
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SECTION  8,  DEMONSTRATION  PROBLEMS 


demonstration  RROHLF.m  1 LEV/NAPPI/WAL^  ll/is/7fe 


PRINCIPAL  hull  DIMrNSIONS 


lENL.Th 

BETWEEN  RERPENOICUL ARS 

= 

850.00 

FT. 

MA* IMUM 

1 hale  breadth 

= 

60. P5 

FT. 

depth  uE 

HULL 

s 

87. SO 

FT. 

DESIGN 

full  load  draft 

= 

33.67 

FT. 

LtNfiTH 

BE 

TwEEN  Transverse  hulkheads 

64.00 

FT. 

number 

UE 

smell  segments 

- 

20 

number 

OF 

DECKS 

7 

number 

Of 

bulkheads 

= 

1 

number 

OF 

DOUBLE  BOTTOM  PLATE  LONGITUDINALS 

= 

1 1 

NUMBER 

OF 

INNER  BOTTOM  SEGMENTS 

s 

12 

DESIGN  CPlTEt-U 


material  Throughout  for  plbIing 
material  Throughout  for  stieeeneRS 
MINIMUM  pressure  EUR  SHELL 
MARGIN  stress  ADOEU  to  pRI  Ary  STRESS 

primary  stress  tolerance  (♦  UR  -) 

DESIGN  LIMITING  PRI.  STRESS*  DECK  EIRER 
DESIGN  limiting  PRI.  SIRES-*  KEEL  EIHER 

PRIMARY  stress  Factor 
STRAKE  tulerence 


hybrid 

hybrid 

500.00  HSF 
IIPO.OO  RSI 
SOO.UO  PSl 
10000.00  PSI 
I7<)^0.00  RSI 
.5000 
.5000  IN. 


MENDING  MOMENT  hlk,  CONDI TIUN 
MENDING  moment  Sag  CONUlTIUN 
ANGLE  OF  HEEL 
SMELL  DESIGN  HEAD 
WAVE  height  CUEEEICENT 
NO  ShuRT  spans  ItOUAL  SPANS) 


=lMGa000.00  ET-TONS 
= M^S000.00  ET-TONS 
= 30.00  UEGREES 

= 0.00  ft. 

= .SSO 


SMELL  segments  EUR  AREA  ADDITION  IE  REOUIREO 
FROM  SEC*  1 To  SEG  I- 
SHIR  NUT  DESIGNED  FOR  NUCLEAR  BLAST. 

SHIP  DESIGNED  wITH  INNER  BOTTOM 

scantlings  for  The  UUUHc E bottom  STRUCTURE 
ARE  TO  HE  CONSIDERED  PRELIMINARY 
GIRDER  ANALYSIS  REODESTLU 

girder  DESIGN  LENGTH  = 3?. 00  FT. 

MAXIMUM  DEPTH  UE  I.M.  SIRINGER  = i?4.00  IN. 


assumed  SIRFnSlS 


RR I MARY 

stress 

AT 

OECK-H()(, 

= -18bll.04 

RSI 

primary 

STRESS 

AT 

kEEL-hOG 

= 16800.00 

RSI 

PRIMARY 

STRESS 

AT 

OECK-sAu 

= 4031.44 

PSI 

RR I MARY 

STRESS 

AT 

KEEL-^AG 

= -3b3R.14 

RSI 

SECTION  8.  DEMONSTRATION  PROBLEMS 


( « rS^t*<At  t>ts  PWOMlE  **  I I fV/».A*»PI/w*l./  l|/JS/76 
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- 

iNiHllM 

«(  IbHT  iATa  fOM 

halt  sect  I )N 

Smell  scantlings 

PLATE 

Tff 

S€b 

NC 

SPACIN' 

• PiATt  Thickness 

tee 

(ID  COUfI 

M«tL 

fATL 

LHS./T  T. 

nils. 

1 

0 

-M.vO 

i .0000 

0 

H.f .S. 

ib3.2 

0 

2 

0 

<*M.CO 

1.0000 

0 

M,T.S. 

lb3.2 

O 

3 

0 

••H.vo 

.«7S0 

0 

M.T.S. 

1<.2.A 

0 

<* 

0 

«*H.i30 

.«7S0 

0 

M.T.S. 

0 

S 

0 

.«7S0 

0 

M.T.S. 

|a2.h 

0 

b 

0 

-H.yjO 

.S7S0 

0 

M.T.S. 

0 

7 

0 

.A7S0 

0 

M.T.S. 

|a2.h 

0 

% 

0 

oA.UO 

.S7S0 

0 

M.T.S. 

1«.2.h 

0 

<» 

0 

• H.uO 

.A7S0 

0 

M.T.S. 

1A?.A 

0 

10 

0 

«M.bO 

.*7S0 

0 

M.T.S. 

iA2.H 

0 

1 1 

0 

.7SOO 

0 

M.T .S. 

122. A 

0 

l<f 

0 

.7S00 

0 

M.T.S. 

M .2 

0 

1 3 

1 

1.0000 

27 

MtlOO 

M.T.S, 

Abb. 2 

0 

1 

.S7S0 

bS 

Mr  100 

M.T.S, 

a23.9 

0 

IS 

1 

^o.uo 

.7S00 

b2 

M.T.S. 

M.T.S. 

327.  / 

0 

Jb 

1 

.b87S 

S7 

M.T.S. 

M.T.S. 

29A.S 

0 

|7 

1 

•»«•(<» 

.HTSO 

Ab 

H.T.S. 

M.T.S. 

Al9.b 

0 

l« 

‘ 

o7  , y** 

• 7S00 

3S 

M.T.S. 

M.T.S. 

3S7.A 

0 

19 

% 

sO*«o 

.sooo 

IS 

M.T.S. 

M.T.S. 

.b37S 

37 

M.T.S. 

M.T.S. 

.AJ7S 

|7 

M.T.S. 

M.T.S. 

• blTS 

12 

M.T.S. 

M.T.S. 

a23.0 

0 

20 

1 

**0  • 'fO 

.sooo 

10 

MTl  00 

M.T.S. 

209.  7 

0 

TwTal  S»»fLL 

•fight 

..  AS4«t.M 

Tff/fH 


1 
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>F'40NStt<AnOH  PnUhlC**  1 LEv/N*PPI/«ALZ  U/lS/76 


minimum  JAFA  rOM  hAl»  StCTlUN 

OtC«  SCANTLINGS 


PCCION  1 

PLATE 

TEE 

J*  SfcC» 

**L 

>PAC  1 

PLAlt  TH|C«Nt5S 

reE  uu  cot)e» 

“ATL 

MATL 

lms./et. 

NILS.. 

..TFF/fH 

1 1 

k M 

.A  J7S 

t>t> 

M.T.S. 

M.r.s. 

0 

^ 1 

. 37S0 

61 

H.T.S. 

M.T.S. 

0 

3 t 

1 M 

}M.  >«• 

.asoo 

1 7 

M.T.S. 

M.T.S. 

0 

M 1 

1 ** 

JM.  •>«* 

. IH7S 

IS 

M.r.S. 

M.r.s. 

0 

b I 

JM.1M 

.^soo 

17 

M.T.S. 

M.T.S, 

0 

o 1 

JM. 

.37S0 

AH 

H.T.S. 

M.T.S. 

0 

? 1 

1 *• 

JM.-iM 

1 .?soo 

H 

MTlOO 

M.T.S. 

0 

WEGION  1 

■EIGHT  ... 

. 7mOH.1 

ME6I0N  i 

PLATE 

TEE 

)m  SCO 

NC 

SmaC.Ni. 

PLATE  TmKaNCSS 

rcE  riu  cooc) 

MATL 

MATL 

lms./et. 

NILS... 

,,.TFE/f« 

1 ^ 

•• 

12.-^ 

.3m3H 

2b 

M.T.S. 

M.T.S. 

0 

^ i 

•• 

.3l^S 

17 

H. T .s. 

M.T.S, 

0 

} ? 

i 

.?S00 

17 

M.T.S. 

M.T.S, 

0 

M ^ 

1 

.IS6J 

17 

M.T.S. 

M.T.S. 

0 

S / 

i 

.?MH 

i 7 

M.r.s. 

M.T.S. 

0 

6 ^ 

1 

.?soo 

6 

M.T.S. 

M.T.S. 

0 

7 ^ 

j 

1.>S00 

H 

MVlOO 

M.T.S. 

0 

»<e01(>N  ? vriGHT  ....  Imho. I 


TuTAi  Me*  
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n(u  ir^SIbAT 


lev/NAP^»|/wAL^  a^7-l7H7 


’4|S1MU«  aFIftMT  uATA  FOP  hAlF  SCCHON 


MiiL»»HeA»'  scantlings 


HytAH^AO  1 

PLATE 

IFF 

Sf  C»  NL 

SPACI  .O 

PLATE  Thickness 

TEE  C 10  COOCl 

MATL 

MAIL 

LBS. /FT, 

nils. 

1 0 

.6«7S 

0 

M.T.S. 

1 l?.H 

0 

Z i 

Ju.O^' 

.<.17S 

3S 

M.T.S. 

H.T.S. 

. J7S0 

h.T.S. 

M.T.S. 

.T7S0 

M.T.S. 

M.T.S. 

I'i^.O 

0 

T 1 

10.0^ 

.3A  Id 

Zb 

H.T.S. 

H.T.S. 

.1I^S 

Zb 

M.T.S. 

H.T.S. 

.3US 

If 

H.T.S. 

M.T.S. 

ISM.O 

0 

- z 

.17S0 

?b 

H.T.S. 

M.T.S. 

• H id 

1 7 

H.T.S. 

M.T.S. 

Ib^.? 

0 

S ) 

1 f 

H.T.S. 

M.T.S. 

.)«7S 

H.T.S. 

H.T.S, 

• ISN) 

U 

M.T.S. 

M.T.S, 

107.  T 

0 

fi  i 

1 l.'A'* 

. l^SO 

b 

M.T.S. 

H.T.S. 

. I?S0 

b 

H.T.S. 

H.T.S. 

• 1S61 

6 

H.T.S. 

M.T.S. 

7A.0 

0 

t 1 

il  .Su 

.1SN3 

b 

H.T.S. 

M.T.S. 

. ISN) 

b 

M.T.S. 

H.T.S. 

.ISN) 

H 

M.T.S. 

M.T.S. 

.IH7S 

b 

H.T.S. 

H.T.S. 

.)A7S 

6 

M.T.S. 

H.T.S. 

.IH/S 

b 

M.T.S. 

H.T.S. 

• ?IHA 

#> 

H.T.S. 

M.T.S. 

1A%,S 

• 

A J 

iO.Ov 

.?|HA 

b 

HVTOO 

H.T.S. 

• ?IHd 

b 

Hf  100 

M.T.S. 

b 

HVlOO 

H.T.S. 

10/. • 

" 

Hin.KHfAi»  1 

mf  l(.Ml 

. . • 1 0**  ■ • 

TfcF 


total  MtHAHAAO  •!  litMl 
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y 


t 


f a .s<,TMAT  {OS  PMoHLf  I I r V /SAk'*' I / • *L  / l|/{S/7*» 


*»{siMi,M  Mf  iomt  iata  roo  hai»  Section 
‘'WM  tM|f,AW1  ISNtM  moTT'W*  SfASItJNTfS 


*>L*tf  Ut 


Sf  b 

SL 

S^ACIN.. 

Pi  Alt  SS 

Ttt  Uo  COO€> 

maTL 

maTl 

IftS./FT. 

NILS. 

{ 

0 

-H.vU 

• 7S00 

0 

m.T.S. 

!??.<. 

0 

e 

0 

••H.vW 

. 7SU0 

0 

H.T.S. 

1??.4 

0 

1 

0 

• 7S00 

0 

H.T.S. 

!??.<. 

0 

•• 

0 

••rt.uO 

• rsoo 

0 

H.T.S. 

0 

s 

0 

• H.SO 

. »soo 

0 

m.T.S. 

1??.* 

0 

h 

0 

• X.'JU 

. 7S00 

0 

M.t.s. 

0 

r 

0 

.7S00 

0 

H,  T .s. 

1??.A 

0 

'* 

0 

•••*•00 

. 7SOO 

0 

M.T.S. 

0 

H 

0 

••H.uU 

.TSOO 

0 

H.T.S, 

12?, *» 

0 

iO 

0 

••H.uO 

.7SOO 

0 

M.T.S, 

i??,*. 

0 

II 

0 

■•M*«0 

.7S00 

0 

M.T.S. 

0 

1/ 

0 

.7S00 

0 

M.T.S. 

7a. 1 

0 

Total  Inscg 

1 mot  TOM 

Mtir^MT  ... 

. ..  lAPO.S 

IHM  »NST«ATlON  PMOHlfM  I l€V/NAi>Pl/wAL/  ??T-|7fl7  U/|S/'76 


MtsiMuM  aCIoMT  UATA  roN 

P«tL|HlNAUr  OOl»ai(  MOTTOM  PlAT( 

malt  slct ion 

lonoITiiuInal  scantlings 

CONb.  N' 

WO  OtATf  TMirKNCSS 

PLAIC  •AATC 

L8S./T  T. 

CVR 

.SA7S 

M.T.S. 

S«.l 

1 

• OATS 

M.T.S. 

1 i?,? 

? 

.T>A7S 

H.T.S. 

l\?,? 

) 

• 6A7S 

H.I.S. 

11?.? 

s 

.6A7S 

H.T.S. 

11?.? 

s 

.6A7S 

M.I.S. 

11?.? 

• 6A7S 

H.T.S. 

II?.? 

7 

• OATS 

x.t.S. 

11?.? 

H 

• OATS 

H. T .S. 

11?.? 

H 

• OAFS 

M.T.S. 

11?.? 

10 

• OATS 

H. T .S. 

11?.? 

11 

• to^SO 

M.T.S, 

10?. 0 

total 

UOLMM.C  NUTTOM 

PLATt 

LONOI  TiJOlNAl  NT  1 GMT  ,.,. 

. 1?A0.I 

Tf  r/»  M 
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«'*S»STWAT  IO*»  »-  i I fw/SAPPI /bAI  / n/lS/7#» 


stCT ION  PMOPt^T les 


total  fFFtCTWf  AWE  A 

* HHIS.A 

SO. IN. 

-•OMENT  of  INLWTIA 

AWT.  NfOTwAL  Al|S 

* lOHh^WTO. 

so.iN.f r. 

DISTANCE  EWOM  N.A. 

TO  ntcn  F I«E w 

« N6.00 

FEET 

OlSTANCf  EWOM  N.A. 

TO  Atf L > IME  » 

» AI.SO 

FFE  T 

•section  muoolos  at 

OECH  FIHEO 

* ^3Gl69, 

SO.IN,-f  T 

SECTION  MOOOLllS  AT 

REEL  FIHEM 

■ ^61737. 

SO. IN.*F  T 

total  NOPMAL  I/FO  LONCIToOlNAt  •EIGHT 

• )S*>MI.I 

LHS./FT. 

CALCtH.*TtO  STWtSStS 


STPESS 

AT 

OCCR-HOG 

a 

-IHG0R.03 

PSI 

STRESS 

AT 

REEL -HOG 

a 

i-STRl  .^3 

PSI 

STRESS 

AT 

OECR-SAG 

a 

<*031.01 

PSI 

STRESS 

AT 

REEL-SAG 

a 

-J6  |7.?A 

PSI 

l>f  moNSTHAT  ION  PWOnLIN  I LCV/NAPPI/mAL/  ^^T-l7^^7  U/IS/76 


CONS1S7FNT  Ot^VlitN 


ASSUMED 

INPuTIPSI) 

calculated 

OUTPUT  tPSi  » 

STRESS 

AT 

OECR-HOG 

-tabii.ON 

-IH60R.0  3 

STRESS 

AT 

REEL-HOG 

INROO.OO 

lb79l,?J 

stress 

AT 

OECR-SAG 

NOil  .<*4 

•Oil .01 

STRESS 

AT 

REEL-SAG 

-16JR.14 

-J6 J7,?4 

FOX  SCANRlNr^  SONMAMt,  «EFt»  To  CtCLt  NO.  I 


SCCIION  ACCEPT AHtf. 

Ot^lGN  PPIMAMY  STPCSS  LESS  ThAN  LIMITING  OCSfON  PMIHAHY  ^TPCSS 


OetAlL  0CS16N  PXINT-Our  Of  ACCtPlAHLr  SCCriUN  rOLLOvS  ••• 
fneiGHTS  TO  LONGITUOINALS  APC  PFLATiVf  TO  KECL  LlNCl 
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S*itLL  SfuMCNT  su.  I ulur-*  • *.eo  ft. 


Im!-»  S(Oi«eNl  15  P*l*»  <)f  TMt  OOOAlC  ttOlTOM  51«OCTu»C. 
f*cf(>cr5  Of  SAfCtT  CO««PuTEO  CXCLOOINO  OOUALC 
soTtoM  oiwues  stresses. 


«l  lo**t 

o.ov 


«»!  ut5l  SlOfSS 
Ht»0  CO****  IfNS 

*5.M  17<)^0.e 

sT.?r  U.9 

*•’7  lr•»^o.o 


••*1  «/l 

T*«|  NTtB  to 

1.0000  lu.r 
1. 0000  106.(1 
1.0000  310.3 


OCT 

H/T  CHS. /ft.  LCOMU 

1 

3 


• f«CtU«5  Of  SOfCTr  • 
(t*KH  UlT 


PlOtf  scctctco 


?.160  1.600 


SHtLC  5€r.MCN1  SO. 13  GIOTx  • II. 6^  ft. 

MINIMUM  TMICKNC55  5PCCIflC0  fO«  Tn15  SCOMCNT  HCCOUSC 
Of  xiJOGCONCSS  OCOOlOCMCNT. 

1.0NO|foOlN*L5  on  0C5|tVN(0  alTHOOl  CnO  BOOCKCTS. 
LONOITuOINALS  on  OCSIGNTO  BITMOuT  LOTCflOi  S(if»POaT5. 


1 CONOITuUINO|.5(5fOrif«G  ■ O'*. 7*  IN.t  •••••••••••••  fOCTOAS  Of  SOffTt  •••••••••••••• 


f«l  U€5|vP* 

5TI»€55 

MAI  B/f 

fcr 

BCNO/ 

HfOO 

CO*N* 

TCN5 

TmI 

NOB  LO 

10 

t05./f t. 

LCONO 

BUC* 

UtT 

COMB 

TCNS 

5HCAB 

US 

ocfc 

5?. 10 

170/0.0 

1.0000 

117./ 

1 

57. ?T 

0.0 

1.0000 

lll.O 

/ 

30.00 

170/0.0 

1.0000 

IAS.9 

3 

5^.1o 

179/0.0 

-0759,1 

1.0000 

/7 

1 

1.1/6 

0.9/9 

1.066 

1.331 

1.376 

1.5/0 

0.000 

57.10 

0.0 

0.0 

1.0000 

/7 

/ 

1.903 

/.3A0 

I./56 

1.5/0 

0.000 

3o.«0 

1 79/0.0 

•0759.1 

1.0000 

/7 

3 

1.1/6 

0.9/9 

1./67 

6./69 

/.ONI 

1.5/0 

0.000 

5^.10 

179/0.0 

-0759.1 

1.1^50 

/7 

1 

1.6/5 

0.9/9 

1.056 

3.370 

1.390 

1.5/0 

0.000 

57. ?o 

0.0 

0.0 

1.1?50 

/7 

/ 

/.O// 

/.196 

I./66 

1.5/0 

0.000 

30.57 

179/0.0 

•0  759.1 

1.1/50 

/T 

1 

1.6/5 

0.9/9 

1./55 

6.31/ 

/.097 

1.5/0 

0.000 

notf 

•TCI  UtCCttU 

1.0000 

if 

ABO./ 

ACTUAL  B/T  (NOBMAL  L0A05t»  6A 

0 

SHFLL  SCOMCnT  no. 11  mONf  OOTO 


5f0r|N0llN.I 

60.  To 


tBs./f r 
ooa./ 
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SHfti,  SfuMCtT  •*0.19  • ?|.00  H. 


LItMOl  TllOINAUS 

991  OCSK'NfO  ■|TM(H(t  INO  HHACnfTS. 

LOH'i 

)1  1UOI*<9l.  * 

9Hf  OtSt(.NfO  «|tHO.jT  LAffBAL  SuBBOUTS. 

1 lO*<OtTuU|NALS«S^A«  t 40  a »).0U 

1*4.1 

*•*1  Otsr-N  ST*fSS 

9*1  H/1 

Tff 

HTNO/ 

H*  lf.«! 

Hf  AO 

CO"**  TCNS 

T**l 

NOS  LO 

10 

LBS./7T. 

LC0*«0  BiiCn  Ulf  CO«B  TINS  SH(  AB  K* 

Of  tl 

91  .TS 

10. 

T^A♦.0 

.*6^S 

1/9.6 

1 

10.  )*• 

r?O*.0  *i*?OT.O 

.S6#S 

/6 

1 1.0/9  1.9>9  1.60*  1.716  1.077  I.0T9 

0.000 

10.>^ 

T/a*.o  ‘‘19?ot»o 

,6/SO 

|7 

1 l./)7  l.arS  l,/6/  l.S/0  /.)77  1.103 

0.000 

PiATI 

-Til  UitC'tO 

.S6/S 

/6 

109. T 

actual  */T  tttnunti  in6OS)«U>.0 

9T.00 

9.0«* 

9*99, ; 

,s*/s 

1 JA.9 

1 

9. OK 

6*99. i -isni.i 

,st>is 

17 

1 I.OS*  l.*6/  1.910  I.S/S  /.690  1.103 

0.000 

9. on 

6099. ^ -ISJTI.) 

.6/SO 

IS 

1 l./SS  1.69/  1.077  1.17?  /•96/  1.1*7 

0.000 

PlATf 

-Tit  SlLtCttO  

.S6/S 

IT 

1/T.9 

actual  B/T  (VOBMAt  LOADS>«tl/*0 

O.*^ 

*9^9,6 

• *000 

191.9 

1 

• ••% 

^•79, « -17MS.0 

.sooo 

96 

1 1.009  ?.170  /.9SI  l.S/l  6.10*  1.0*7 

0.000 

o.**> 

*9»9,6  -iTW.A 

.S6/S 

1/ 

1 1.10*  I.6A7  1.03*  I./16  ?.lni  1.171 

0.000 

PtATf 

-TFt  UlCCTlU 

.sooo 

96 

ITV.9 

actual  B/T  INOHWAL  LOAOSl*i/6.0 

• 

LOffOiTuOlNALS'S^AI  iNCt  • SO.nO 

IN.) 

BBI  UfSI  STBfSS 

MAA  0/T 

Ttf 

BCNO/ 

IumT 

*4*0 

co*B»  Tr»*s 

Thi 

*«(>B  LO 

10 

LHS./rt. 

LCONO  OUC* 

ULT  C0*«B  tins  ShCab  Il5 

OfTL 

60.70 

10. 3S 

7370.9 

.9375 

1/9.6 

1 

10. 3S 

7370.9  -139*1.7 

,9375 

70 

1 1.010 

1.900  1.6)9  /. 

900  10.011  1.991 

0.000 

10. IS 

7370.9  -139*1.7 

.5000 

15 

1 1.199 

1.679  1.100  1. 

991  /.699  1,107 

0.000 

10.  IS 

7370,9  -I390J.7 

.56/5 

15 

1 1.99? 

1.0//  1.1/9  1. 

501  /•679  1.107 

0.000 

PLATI 

-Tff  StlCCTlU  •.••• 

.5000 

15 

135.6 

actual  0/T  (*«0<7Mal 

LO*OSl«|OO.N 

69.90 

9,  39 

70/i.l 

.9375 

131.3 

1 

9.39 

70/1.1  -19**/. 0 

.9375 

37 

1 1.001 

1.96/  /.313  1. 

960  5.957  1.075 

0.000 

9.39 

70/i.l  -190*/. 0 

.5000 

1/ 

1 1./09 

1.696  1.007  1. 

*03  /•99/  1.171 

0.000 

OLATt 

-Tcr  sfLCCTtu 

.9375 

37 

06.5 

OCTUAL  B/T  litOBMAL 

LOAOSI'I 15./ 

69.10 

0.03 

6675.3 

.9375 

1 35.0 

1 

0.03 

6675.3  -15703.0 

.9175 

17 

1 1.000 

1.9/0  1.691  1. 

6/3  1.90O  1.103 

0.000 

0.03 

6675.3  -15703.0 

.5000 

1/ 

1 l./6fl 

1.706  1.197  1. 

>91  /.503  1.171 

0.000 

BLAtf 

-TCI  StLCCtlO  ..... 

.9375 

17 

0/.9 

ACTUAL  0/T  <*«0«MAI 

LOAOSlaf 15./ 

73.10 

0.3/ 

S979.6 

.9375 

139.0 

1 

0.1/ 

5979.6  -17505.0 

.9375 

1/ 

1 1.0  35 

1.771  l./or  1. 

I/O  /.719  1.171 

0.000 

0.3/ 

5979.6  -17505.0 

.5000 
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DEMONSTRATION  PROBLEMS 


iNNra  HOTTOM  Sff>*«CNT  NU,  1 GIRTH  a 4. 00  FT. 

P*»*E»L«I*H*I*N*A*R«r  S*C*A*N*T*L*I*N*G*S 

THIS  SEGHCNT  is  part  of  TMC  00U8UE  BOTTOM  STRUCTURE, 
factors  Of  SAFETY  ARE  COMPUTED  EXCLUDING  DOUBLE 

bottom  girder  stresses. 
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.62S0 

111. I 

3 

4|  .AS 

0.0 

.Geso 

ISO.i 

4 

4S.T1 

0.0 

.6^S0 

119.6 

s 

Plate 

SELECTED  .. 

.6?S0 

76. A 

loe.o 

1.064  1.39? 

INNER  bottom  segment  NO.  U GIRTh  a ^.4?  FT. 

MINIMUM  THICKNESS  SPECIFIED  FOR  THIS  SEGMENT  BECAUSE 
or  RUGGEDNESS  RCOUIREMENT. 

P*R*C*L«  I •M*  I RNAARBRY  S*C*ARN«T*L  • I 

THIS  SEGMENT  IS  PART  Of  THE  DOUBLE  BOTTOM  STRUCTURE. 

factors  Of  safety  are  computed  Excluding  double 
bottom  GIRDER  STRESSES. 


PRI  DES1<>N 

STRESS 

MAX  B/T 

ACT 

• fac 

TORS  or  safety 

HEAD 

COMP 

TENS 

THI 

NOR  LO 

B/T 

lbs. /FT.  LCONO 

BUCK 

ULT 

IS. 93 

170S6.6 

.7500 

103.5 

1 

S3.0T 

0.0 

.7500 

AB.6 

3 

41,74 

0.9 

.7500 

136.6 

4 

4A.90 

0.0 

.7500 

92.1 

5 

PLATE 

SCLEC1CO  •. 

.7500 

30.7 

74.1 

2.45B 

1.9AA 
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C«NTfP  VlPTlCAL  «ttL  ►'LATI  ....  wATFWTlr.HT 


p»U»f  •(.  S*C*A«N«T*L*I*N*r,*S 

IMIS  StOM(M  IS  MAPI  OF  TMt  OOiiRLE  BOTTOM  STwuCI-><)F. 
FACfoPS  OF  SAFETT  AOf  CUMPureO  fACLUnlMO  OOUHLf 
bottom  OIOOfB  STPESSES. 


PPl  0£SIi*N 

STPf SS 

MAH  H/I 

ACT 

• f ACTORS  or  SAFETT  • 

Hi  1(,hT 

mEau 

COMP 

TFNS 

TmI 

NOW  LD 

H/T 

lhs./i  T. 

LCONO 

HtiCK  «>LT 

?.oo 

.IS 

1 74*HH.  ) 

.«s^S0 

1 

S-..  70 

0.0 

.s^SO 

(O').  ) 

••T.lT 

0.0 

.B^SO 

ISS.W 

) 

<•7.71 

0.0 

.G/SO 

) 17.0 

4* 

PLAff 

SELECTED  .. 

> . . . • 

.G?S0 

76. B 

I0^.0 

1.0T7  I.?60 

oouHLC  huttom  Plate  longitudinal  no.  i ....  nunhatept u»ht 


p«p*E*L* I •M»I*N*A»««t  S*C*A*N*T*L*1«N»G»S 

THIS  segment  is  MABT  of  the  OOUBIF  BOTTOM  STBUCTUOf. 
FACTOPS  OF  SAFETY  ARf  COMPUTED  EaCLUOINO  DOUBLE 
BOTTOM  GIPUEM  STRESSES. 


PRI  utSloN 

STRESS 

MAX  N/r 

ACT 

• FACTORS  OF  SAFETf  • 

m I <,M  t 

HEAD 

COMP 

TFNS 

Th| 

NOR  to 

H/T 

CBS. /FT, 

LCONO  MUCH 

ULT 

^.00 

• IS 

174*HB.  ] 

.G^S0 

1 

PLATE 

selected  .. 

> . • • . 

• G?S0 

76.B 

10^.0 

I.0J7 

1 .^GO 
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t }M|^A;jV  OIJDMLF  miTTMM  A^AtfSlS 

row  OOUHI  J ^»lArr  l.O»4i,l  T.>r>  INALS 


PWI  i)E^jur< 

Jlwf ss 

Li|wOf  W 

SEC  ••OK 

She  aw 

• •••  f Af  t*JMS 

Of  SAIFTt  •••• 

OlWDfW  LCOSO 

tlJMP 

rj  NS 

SiRf  SS 

frIROtw 

STwf  SS 

tHl 

M J(  n 

»LT 

ffNS 

SHE  AW 

\ 70S^.^ 

-'Jr-M 

bSR| 

1^74.'* 

0 

NO 

» T'J^O.O 

--7S-*.  1 

-S  IMS. 7 

A'NSH./' 

.h<»S0 

. ’*4<* 

1 .*»!« 

I.  /<.N 

1 70Sb.^ 

SSOn.  1 

.>000.  / 

0 

'ITOR'ENC 

1 7R^0.0 

-•7SR.I 

-SI*.*.,'* 

IS.*. 

hOS^. * 

.•'M  7S 

1 . I<»7 

1.  Ill 

1.  /M 

1.  7N7 

I 70Sb.b 

- J?SI.O 

?000. 7 

0 

•iri)R-Mll} 

1 tr^o.o 

-•7SR.I 

^S7.».S 

^-.is,.* 

0.0 

.bM7S 

1 I 

).  1/7 

1 70S6.t> 

-^l07.M 

?000. 7 

0 

LIVE-ENO 

1 7•»^0•0 

-‘•7SR.I 

1 711  .S 

IS.*. 

1 .0 

.SH7S 

1 ..*7  I 

l.ihi 

S.  lb*. 

1 1 .N?7 

1 70Sb«C> 

lOSI.R 

^000.7 

0 

1 ivr-M|o 

1 7R^0«0 

-‘•7S9. 1 

-MNS.M 

?<.1S.*. 

0.0 

.bH7S 

1 .**SI 

1 . I<.7 

N.  7S«» 

HtDB-CNO 

i 70S6.b 

1 79^0.0 

-S/SI .? 

— .?S4.I 

6S4I./ 

-SIMS. 7 

1474.4 

/*.16,4 

66SM./ 

.b/SO 

.44*. 

( 

1.  7*.6 

3. ••/A 

NO 

1 70Ss.b 

1 79?0.0 

-s/si./ 

-••/SR.I 

NSOS. 1 

-S1Ai..4 

/OOO.  7 

/•.IS.*. 

SOS/. 4 

• bH7S 

1.1*./ 

1.111 

1.  761 

3.767 

MTOB-MIO 

170S*.6 

1 tv^o.D 

->/SI 

— ‘/SR. 1 

-3/S1.0 

/S7/.S 

/OOO.  7 

/‘.IS.*. 

0.0 

.b«7S 

1 ./4  1 

I.  J77 

<*.<•66 

LIVE -END 

1 70Sf>.N 

1 74/0.0 

-^/si,/ 

-•*7S4.I 

-/I07.M 

1711.6 

/OOO.  7 

/.•3S.4. 

14b|  .0 

.6H7S 

1 ./71 

1 . 169 

S.  |64 

i i .6/7 

LIVC-MIO 

|70Sft.fc 

1 74/0.0 

-s/si,/ 

-N/SO.l 

10S1.4 

-MNS.O 

/OOO. 7 

/*»3S.a 

0.0 

.6H7S 

I ./S3 

I .3*.  7 

6. 7S6 

1 70S6.6 

•S/Sl./ 

66/S.I 

196*..  6 

/ 

NTOR-ENO 

179/0.0 

-•7S9.I 

-S6M6.0 

//69.J 

666/.S 

.6/so 

-osi 

I.//7 

1.6  l6 

3.4// 

1 70S6.b 

-S/Sl./ 

OSAl.b 

1969.4 

/ 

HTOW-tNO 

1 79/0.0 

-47S9.I 

-S616,/ 

/J06.7 

60S6.6 

.66  7S 

I.ISS 

1 . I/O 

1.6SS 

3.764 

1 70S6.b 

-S/SI./ 

-3/70.6 

1969.9 

/ 

htuR**410 

179/0.0 

-97S9,1 

/M19.1 

/J06.7 

0.0 

.6H7S 

I./66 

1.17/ 

<..*.S9 

1 70S6.b 

-S/Sl./ 

-/li9,3 

1 #69.9 

/ 

LIVC-CNO 

196/./ 

.667S 

I./70 

1 • 166 

S.IS6 

1 1 .619 

179/0.0 

-4;S9.| 

16/6.6 

/i06.7 

«* 

1 70Sb.b 

-s/si./ 

10S9.7 

I4H4.9 

/ 

LIVE -MID 

1 79/0.0 

-•7S9,| 

-91  1, J 

/J06.7 

0.0 

.66  7S 

1 ./S6 

1 . U9 

6.699 
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SECTION  8 


DEMONSTRATION  PROBLEMS 


SHlLL  NU.  I » 4.00  rl. 

•>4«A«u«r  S*f  T*l  • I •s 

IMJS  S(C.MfNT  IS  P*w|  .>f  TMf  OCh^lF  HOiTtjM  sru>»rT  iHf  , 
OF  SAFfTT  AUt  ISCLODINO  QOUMl  f 

rtOTtOH  GIROCW  ST*<FSSIS  «HlCH  «uf  POtsffU  liSOt  A Th 

TMf  PW|wAUf  OfSir.N  SfPfSSFS. 


m(  I ',M|  Mf  *0 

O.Ou 


**0|  i>€S|  ■'<  STPfSS 
CO*^  TfNS 

I 7P?0.0 


MAC  H/T  *rr 

fnl  NOP  LO  M/T 


• F *r  tOPS  If  SAFf  Tt  • 
LHS./FI.  LCOHU  H«»C«  UL  t 


SClft^CO 


I. 0000 


4H.0  lh^,^  I. 4/A 


INHCM  HOTIOM  Sf  'MCNT  Nil.  1 OIPT  i • 4.00  fl. 

p«p«t  S»r»**N*1*L*l*N«'.4S 

TmIS  SCbMCNT  IS  PAOT  Of  TMf  OOuALf  rtuTTOM  ST»uCT>©f. 
FACT<M»S  or  SAfflT  API  COMPuTtO  INCCUOINO  DOUHLt 
ttOTlOM  OlPoe©  STPtSSf.S  ■Mirn  ABf  PRiNTfD  UNiHPNCATm 
TMf  PP|MAHT  OfSi&N  STOfSSfS. 


Mf  1 1»«  T 
4.00 

hCAO 

P»l  l>£S|v*« 
COMP 

1 /0S6.6 
h Ob.  1 

STPfSS 

TINS 

MAi  P/T  ACT 

tmi  nob  lo  h/t 

L«S./f  I . 

• fACIOPS  or  SAFtTr  • 
LCONO  PoCK  IH.T 

PtATf 

scLCcreo  •. 

..... 

./SOO  64.0 

i.109  l.Ofl 

IHNfU  rtUMO**  SfOMfNT  NU.  OIPTm  ■ ?.4?  Ff. 

MINIMOM  TmICkNFSS  SPCCifffO  row  this  SfOMCNf  HtCAgSC 
Uf  PoOGtfWtSS  «£OUl»t»*f  NT  , 

P*U4F*1.4|»H*(*N«A»P»T  S»f»A*N»T»l  •l^N^O^S 

THIS  SfOMfNT  IS  part  or  THf  OOoHtf  ROTTllM  StUUCTuPf. 
FACtOPS  Of  SAffTT  APf  COMPOTCO  INCIUUINO  OOOMLf 
HOTTOM  OIPDlN  STPfSSlS  ■HtCM  APT  PQlNTfO  viNOfPNfATH 
TMf  PWlHAWr  OfSK’N  SIPfSSfS. 


MCr»Hf 

4.00 

Mf  AO 

PPI  i>CSI>>N 
COMP 
1T0S6.6 
66V(.M 

STPCSS 

TfNS 

ThI 

MA(  p/T 
NOP  to 

ACT 

H/T 

LHS./f  t. 

• FACTITPS  or  SAffTT 
LCONO  Pick  uLI 

PLAtf 

sciecTco  .. 

./SOO 

r4.i 

I.T6S  1.4^P 

CNO  Of  OCTAtL  l>CSIC»N  PPlNl-OUl 
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SKft  C"»L(lG 


->ht 

COof 

Coof 

CO'Tf 

“.  «•  1 

SOM  1 SAL  i»l/£ 

Ntl*  . («  » 

NOMINAL  SUt 

N'  ‘M.  (K  1 

NOMINAL  S|7f 

N IM.  |p  > 

Si'mINal  SI/* 

1 

3» 

IT/^'A  T 

<tH 

lOA 

HI 

1 V I - T 

H 7 

12AI0A 

SM-T 

1 10 

Ibl '2* 1 1 1/2*# 

Sa 

SJ/HA 

14. ST 

HR 

VX  RJ/SI 

jsr 

1 31 

1 H* 1 1 l/Hl  v^ 1 

<•  < 

Hb 

1?* 

HA 

IVl^T 

RV 

HA  RI/2A 

JS.ST 

1 12 

2H  1 .1  9H  f 

•• 

»<  j 

1 7/MA-...J  -1 

H 1 

]0A 

S3/HA 

^1  I'T 

VO 

ISA  7a 

SOl-l 

1 33 

21*  J*  9S  I 

> 

7a 

^•WHA9.S|-» 

HH 

7a 

bl/Hi 

1ST 

VI 

)ha  ha 

S3i-r 

1 14 

24*12*130  I 

3» 

••I  1 

H 

HI 

SI  /^A 

IS, ST 

V2 

101/?AR1/^A  3bT 

1 IS 

27I10A  VH  I 

; 

<;i 

^3/tK  ‘*,■>1 

SO 

MA 

hl/^A 

/41-.T 

V J 

IRA  71/21 

SOI-T 

1 3S 

lbl/2*m  /2i7 

xA 

>*A  -1  1 

SI 

u* 

HI 

22I-T 

Vh 

12« 10* 

SRI-T 

1 37 

IRA  1 1 3/HVlOSI 

M A 

s? 

7a 

S37HA 

ITT 

9S 

12*  VA 

JRT 

1 3H 

IRlI/A  j 

10 

«.» 

•*x 

SJ 

lOA 

S1/4A 

^»SJ-T 

vs 

9a  RJ/ha 

iH.SI 

1 39 

27ilu«l02  I 

1 1 

^ A 

3X  S*VVl 

SH 

SA 

M/2A 

IRT 

V7 

HA  R1/2A 

3VT 

|40 

21  Al  Ui  i?  s 

!<; 

C>A 

-A 

ss 

RA 

71 

IHT 

VR 

IHI  7I/2A 

SSI-T 

|4l 

IHAl 1 3/ha  1 iHl 

1 1 

1A 

«•  I 1 

Sb 

HA 

S|/^A 

?RI-T 

V9 

IHAIOA 

bll-T 

142 

24112*110  I 

u 

,I 

<«A  b.**! 

ST 

bl/^A 

271-T 

100 

lb*  Rl/2* 

S8i-r 

14  1 

301101/211041 

!•» 

M 

•.A  /I 

S'* 

7a 

S3/4A 

IVT 

101 

12A  VI 

42t 

1 HH 

24*12*120  1 

16 

10» 

^1/4.A  Vl-f 

Sv 

IOa 

SJ/HA 

l<J^ 

iR«  7i/ei 

bO/-7 

1*5 

27tjyAn*  7 

IT 

(•  1 

-1  lOI-t 

SO 

HA 

Tl 

20T 

10  3 

ISA  Rl/2* 

b4I-T 

14b 

30*101 /2f 1 ISl 

|H 

KA 

••A  T,'y1 

M 

l?A 

Sl/^A 

Jll-T 

lOH 

IRA  RI/HA 

SH  1-T 

IH  7 

24AlH*l  10  1 

IV 

<*A 

-A  T.^l 

b/ 

1*1 

SJ/HA 

joi-r 

lOS 

14*10* 

bHi-r 

|4H 

iO< 101/2*12*  I 

^0 

3a 

wA  " T 

hi 

lOA 

HI 

33I-T 

los 

21AHI/4AS2  I-T 

IHV 

13A) 1 1/2*1  «OI 

?1 

fll 

*•* 

S<t 

HI 

71 

22. ST 

107 

12a  Va 

47T 

ISO 

30*101/2*1  121 

»iA 

«•*  I^I-» 

s> 

IHA 

S3/4A 

JHI^T 

lOH 

I JI/2AI0A 

H7r 

ISI 

2ha|hii.,S  f 

<■  1 

SA 

••A  M.St 

bb 

1?« 

Sl/^A 

JM-T 

lOV 

iHAIO* 

741-T 

IS? 

27i1hAIhS  I 

If- 

%l 

r>J/*»A  H,*»T 

bT 

4K 

71/?A 

2ST 

110 

IRA  HJ/HI 

TOI-T 

ISJ 

llAl 1 1 '2*141  I 

?s 

Ta 

«|A 

S*t 

RA 

7l 

2ST 

1 1 

IbA  Rl/2* 

71  I-T 

ISH 

24I|HA|S0  f 

IO» 

Ht.  II. SI-1 

IOA 

HI 

JVI-T 

112 

12a12a 

SOT 

ISS 

27*lHAibO  I 

?T 

u* 

TO 

ISA 

71 

JSI-T 

1 1 3 

2UHI/4ASR  I-T 

iss 

33*111 /2AIS2I 

s* 

«*A  V«>1 

T| 

1?« 

HA 

hOI-T 

1 IH 

14112* 

7ai-T 

IS7 

1SA12*  ISOl 

b* 

«|A  V.  ->1 

1? 

1*A 

SJ/HX 

J81-T 

1 IS 

1 )i/2>iOA 

SI  I 

ISH 

IOaINA  1721 

JO 

♦•A 

• J MJ-I 

7 i 

Ql 

71/?l 

27. ST 

Ub 

VA 1 1 J/4X 

S2.ST 

tSv 

lbil2*  ISQI 

)1 

fcA 

Sl/bx  ICI 

7h 

ISA 

7a 

HOl'f 

1 1 T 

21AH1/4I7J  1-T 

IbO 

27il-*l77  ! 

^A 

S3/*A  10.''! 

TS 

OA 

Hl/?A 

2QT 

1 IH 

IS* I01/2A 

S4! 

Ibl 

3sa12A  1701 

3J 

bA 

MM  Hi 

Tb 

lOx 

HA 

hSI-T 

1 W 

]Hl  M3/4A 

77l-t 

lb? 

30*1SA  MOI 

3^ 

A)A 

<*1  lbl  - 1 

77 

IHI 

HI 

Hjl.T 

120 

ISA  R|/2* 

7Rl-f 

IS  1 

3S*12*  IH21 

)S 

HA 

ISI-T 

Trt 

Vf 

71/?l 

30  T 

121 

?H*  VI  7S 

1-T 

ISH 

33itS3/4A200t 

3«* 

!*»' 

MM  1*1-1 

Tv 

1?* 

Ml 

4SI«T 

122 

I 3J/2IJ0* 

S71 

)bS 

36*12*  19*1 

JT 

lOA 

**  isi-r 

MO 

ioi/?ARi/*A  nr 

121 

IS* 101 /2a 

SHT 

ISS 

30ilS*  2101 

J« 

M 

Sl/*»  ITI-I 

Ml 

VI 

RJ/Hl 

32  T 

12h 

ISA  1 1 1 /2a 

HRI-T 

IbT 

3l*lN3/Hi2201 

3V 

%A 

Sl/*»  l?.M 

M? 

HI 

h^/^t 

127 

I2S 

2lA  VA  m 

I-T 

iSH 

3bi  IS)  /2I230] 

<•0 

10> 

HA  ITI-I 

M) 

ISA 

71 

hSI-T 

12b 

12*12* 

sot 

IbV 

33iIS3/4a240! 

«>1 

l?» 

HI  lb. SI-1 

Mh 

141 

HI 

4 >T 

127 

IRl  HJ/41 

RSI-T 

1 70 

3Sa isi /2x24S| 

bA 

b|/?*  iJ.bT 

as 

l?A 

HA 

soi-r 

12H 

24A  91  H4 

I-T 

171 

3s*lsi/2A2b01 

•>  ) 

HA 

SI/HA  /Ol-I 

Mb 

|0U?IH1/4I  IhT 

129 

lb*| 11/2* 

Vbl-T 
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361 Ibl /2I2M0I 

in 
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I 


STEEL  PLATE  CATALOG 

II II II II  n II  iMi  II II II II II  Mil  II II II  ti 


CODE  NUMBER  THICKNESS* INCHES 


1 

.1250 

2 

.1563 

3 

.1875 

U 

.2188 

5 

.2500 

6 

.2813 

7 

.3125 

8 

.3438 

9 

.3750 

10 

.4375 

11 

.5000 

12 

.5625 

13 

.6250 

14 

.6875 

15 

.7500 

16 

.8750 

17 

1.0000 

18 

1.1250 

19 

1.2500 

20 

1.3750 

21 

1.5000 

22 

1.7500 

23 

2.0000 

ALUMINUM  PLATE  CATALOG 

II II 11 II  Mil  II II  Mil  II II II II II II II II II 11 II II 


CODE  NUMBER  THICKNESS. INCHES 


1 

.1250 

2 

.1875 

3 

.2500 

4 

.3125 

5 

.3750 

6 

.4375 

7 

.5000 

8 

.5625 

9 

.6250 

10 

.7500 

11 

.8750 

12 

1.0000 

13 

1.1250 

14 

1.2500 

15 

1.3750 

16 

1.5000 

17 

1.7500 

18 

2.0000 
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StCTION  8.  DKMONSTRATION  FROBl.KMS 


Figure  4 — Demonstration  Problem  2 


SKCTION  8.  DEMONSTRATION  PROBLEMS 


* 


INPUT  DATA  LISTING:  PR0BIT:M  2 


1 0 

Of  « - <ST«AT  lo**  / Lf  ll/l*y/fh 

HSO.O  Hf.SO  n.f»7  u,00  0.00  k*..0  ^0.0  0.0  soo.o  o.ss 

♦'S  ?•>  ^ i I-  ^ ^ 1 0 i 0 I I 0 I?  I I 0 i<*.u  U,u  0.0 

n<»o.u  soo.o  o.^oo  o.s  i o 

sOOOOu.O  ^OOOOOO.O  ••ilO.'  >1^«*<«0.0  •1<»00.0  1«*'«00.0  M’^/0.0 

0.0  u.U  0.0  -.0  0.«>  H.a  0.0  1?.0  O.u  l^.0 


U.O 

<■0.0 

0.0 

<!'*•.  0 

0.0 

<f>.0 

0.0  32.0  0.0 

16.0 

0.0 

*0.0 

o.u 

U.O 

•*6.0 

0.3S  44.2  1 

.20  S2.30 

4.0 

>6.6 

4.0 

S4,4. 

U.O 

O0.2S 

24.0  60. 2S 

33. M3  60.26 

‘•S.17  ^0*/*S  S^.-»0  *'3. so  MS. OS  70. so  '^<*.S1  77.S0  10<*.0 

77, so  ll^.<»s  "/.so  ll^.^s  -.0  0.00  4.00  *..00  4,0  H,0 

**.0  1^.0  4.0  l^.0  «..0  {'O.O  4.0  du,Q  <..0  ?M,0 

•*•0  J^.O  *..'1  )^.0  '••0  *«0.0  4.0  44,J  *.,0  4^,4<' 

U.O  0.0  Ih.O  ••7.17  ^4.0  0.0  <f4.u  47.'#^  0.0 

33. Ml  *.S.l7  0.0  ‘••>.17  4W,<.^  S6.S0  0.0  S6.S0  44. 4.^ 

SS.SO  mO.;>S  •'J.S  »>l,s  60. ?S  70. S 70. S 60.?S 

77, so  0.0  77,«.0  44. /7.S  60. ?S  m7,S  0.0  M7.S  4Q.4^ 

47, s **7.s  JO4.0  3J.H>  S<>.|J  13. M3  S4.M*.  31. M3  S/.S4 

1 ? 3 «•  S 6 7 H 4 10  1 1 Icf  1 > 14  ts  1<!)  IM  1 4 ^0  ?4  ^6  /t 

hI 

*•  3 4.*. 

*«S  4^  f>3  MS  <-0 
••7  Hfi  ^l 

hh  so  si 

*>^  S3  ^ 3 
s*.  SS  ^4. 

S6  S7  SM  fS 
S<*  60  61  6?  ^7 

13  4.0  *•••  4b  4M  SO  S?  S4  S7  60 

e\  SI  S3  SS  SH  6i 

4>S  6^ 

14  61  0 IS  64  0 16  6S 

/H  30  II  3^  33  36  36  >7  3M  W 40 

I ^M  ^ ^4  3 3C  4 3l  6 I?  j3  7 34  M IS  4 36  10  17  1 1 IM  J'3 

0 0 I 1 I 0 0 1 I 

6.S  6.6  6,S  ''•S  6.S  0.0  0.0  0.0  6,S 

44, 4.^  1 1 1 1 1 0 0 1 I 

kO.Hi  0 0 «•  1 1 1 I 1 1 

43. 7S  0 0 0 0 1 1 1 1 1 

1^•^S  OOOOOUOJI 


S6.S0 

4.00 

0.00  0.00 

0.00 

0.00 

4.00  0.00 

-|4 

0 

0 

0 

0 

2 

0 

S6.S0 

*••00 

0.00  0.00 

0.00 

0.00 

4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

S6.S0 

4.00 

0.00  u.oo 

0.00 

0.00 

4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

S6.S0 

4.00 

U.OO  0.00 

0.00 

0.00 

•4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

*'6, SO 

4.00 

0.00  u.oo 

0.00 

0.00 

4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

S6.S0 

4.00 

0.00  u.oo 

0.00 

0.00 

4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

S6,S0 

4.00 

O.OO  0.00 

0.00 

0.00 

4.00  0.00 

-14 

0 

0 

0 

0 

2 

0 

S6,S0 

4.00 

0.00  u.oo 

0.00 

0.00 

4.00  0.00 

-i4 

0 

0 

0 

u 

2 

0 

S6.S0 

4.00 

O.OO  0.00 

0.00 

0.00 

4.00  u.oo 

-14 

0 

0 

0 

0 

2 

0 

S6.50 

4.00 

O.UO  0.00 

0.00 

O.OO 

4.00  0.00 

-14 

0 

0 

0 

u 

2 

0 

>6#S0 

4.00 

u.oo  u.oo 

0.00 

0.00 

4.00  O.UO 

-|4 

0 

0 

0 

0 

2 

0 

S6.S0 

4.00 

O.UO  O.UO 

0.00 

0.00 

4.00  0.00 

-14 

0 

u 

0 

u 

2 

0 

>6. SO 

ll.H) 

0.0  0.0  0.  > 

0.0  4, 

0 0.0 

-16  0 

0 

0 

4 

4 

0 

S6.S0 

33.4M 

0.0  U.O  O.K 

0.0  4. 

0 0.0 

-16  0 

0 

0 

4 

4 

0 

S6.S0 

32.63 

U.O  0.0  o.u 

0.0  4, 

0 0.0 

•16  0 

0 

0 

4 

*• 

0 

S6,S0 

2'*. Ml 

<<•0  0.0  60.0 

60.0 

4.0 

M.O  -16  -■ 

>1 

u 

0 

4 

* 

2 

S6.S0 

1 3.61 

U.UO  0.00 

60,0  60 

.0  M, 

0 H.O 

-16 

-SI 

r 

J 

0 

2 

2 

S6,S0 

4,  M3 

U.oO  u.oo 

'-.0,0  60 

1.0  H. 

0 M.U 

-IS 

-M 

f 

c 

0 

2 

2 

0.00 

0.00 

u.oo  u.oo 

O«,0  6M 

,.C  M 

• 0 M.O 

-IS 

-SI 

0 

0 

u 

2 

2 

0.0  0 

.0  11. 

11  11.11  24.0 

24.0 

M.O  H 

•0  -S  -10 

0 

0 

0 

2 

2 

0.0  u 

• 0 6. 

4*.  6.44  24.U 

24.0 

M.O  M 

.0  -S  -10 

0 

0 

0 

2 

2 

0.0  u 

.0  6. 

<#4  6.U4  24. U 

24,0 

M.O  M 

.0  -S  -10 

0 

u 

0 

2 

2 

0.0  0 

• 0 6 • 

44  6.U4  24.0 

24.0 

H.O  M 

.0  -S  -10 

0 

0 

0 

2 

2 

0.0  u 

• 0 0,0 

U.O  IH.J  |M 

• 0 M,0 

6.0 

-S  -10 

0 

0 

0 

2 

2 

0.0  U 

.0  0.0 

U.O  IM.O  iM 

• 0 M.O 

6.0 

-11  -10 

0 

0 

0 

4 

2 

?0  ^ 1 4S.17  S6.S0 

^1  ^ 1 S6.S0  63. so 

?e  I I 63. S 70. so  J 

?3  ^ 1 70. so  77, SO  ‘ 

4»4  2 I 104,0  116.2S 

4>S  e I 77. so  m7.S0 

i 

i 


105 


SECTION  8.  DmiNSTRATION  PROBLEMS 


INPUT  DATA  LISTING:  PROBLEM  2-Continiied 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


OFMONSIPAT  ION  PWOHLE”  I LF.  V /N  APP  1 /w  AL  / 11/1S//6 


PPINCIPAL  HULL  DIMENSIONS 


LEN(iTH  between  pEWPENDILULAPS  = HSO.OO  M. 
MAXIMUM  half  HPEAOTh  = IIN.PS  FT. 
DEPTH  OF  hull  = H7.S0  ft. 
DESIGN  FUL'  LOAD  OPAFT  = T3.67  FT. 
LENGTH  between  TPANSVEH'sE  •'ULahEADS  » GA.OO  FT. 

NUMHEP  TF  SHELL  segments  = PS 
NUM4EP  OF  DECKS  = 4 
NUMBEP  OF  BULKHEADS  = A 

NUMBEP  OF  DOUBLE  BOTTOM  PLATE  LONGITUDINALS  = II 
NUMBEP  OF  INNEP  BOTTOM  SEGMENTS  = I^ 
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SHIP  OESIGNEO  WITH  ILS  IE  kLOUIRED 
SHELL  segments  fop  ARE*  ADDITION  IF  REQUIRED 
FROM  SEG  1 TO  5EG  I- 
SHIP  NOT  DESIGNED  FOR  NUCLEAR  BLAST. 

SHIP  DESIGNED  WITH  INNER  BOTTOM 

scantlings  fop  The  DOUBLE  BOTTOM  STPUCTUPE 
ARE  TO  BE  CONSIDERED  PRELIMINART 
NO  GIPDEi;  ANALYSIS  PEUU)  sTEO 
maximum  depth  OF  I.o,  STRINGER  » ^A.OO  IN. 
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Of  HUNSTROT  ION  RBOHLf"'  * LEV/NARP I /1<»L/  1-I8-77 


NIOSMIP  StCTION  PHOPfwtltb 


total  EErtCTIvL  AREA 

■ 

?000.  I 

SO. IN. 

moment  Of  inertia 

AMT.  NEuThAL  Alls 

■ 

643300, 

SO.IN.f  T. 

distance  EROM  N.A, 

TO  DECK  FIBER 

s 

?0.40 

CEET 

distance  fRON  N.A. 

TO  REEL  f IHEM 

« 

3fl.flS 

FEET 

SECTION  NUUULUS  AT 

DECA  F IBf R 

s 

3IS40. 

SU. IN,-FT 

SECTION  MUOULUS  AT 

KEEL  FIBER 

B 

INSNI . 

SO. IN, -FT 

TOT*L  normal  WfO  LONOI  TuOlNAL  atlGHT 

B 

7065.7 

LBS. /FT , 

CALCULATtO  STReSSLS 


STRESS 

AT 

OECK-HOO 

B 

-603.30 

RSI 

STRESS 

AT 

KEEL-HOG 

B 

1320. S5 

PSI 

STRESS 

AT 

DECK-SAG 

B 

A7a.47 

PSI 

STRESS 

AT 

KEEL-SAG 

B 

-011.25 

PSI 

DCMONSTNAT ION  PWOflLCN  / LCV/NAPPl /hAlZ  ?27-l7S7  ll/l%/76 


CONSISTENT  oesi(^ 


STPtSS  AT  OCCR-HOO 
ST»CSS  AT  Kt(L-HOO 
STRESS  AT  OCCR-SAO 
STRESS  AT  AECL-SAO 


ASSUMED 

iNPuriRsn 

•16AA0.00 

izaoo.ao 
Alio. 00 
-3?00.00 


CALCULATED 

OUTPUTiPSn 

•I6AS6.?0 

|?700.00 

AllA.OS 

-3100. 


rOR  SCANTLING  SUMMAAv«  REEER  TO  CTCLE  NO.  I 


section  ACCCPTAiLE 

OCSION  RRIMART  STRESS  LESS  THAN  LlMITlNO  OCSION  PRIMART  STRESS 


I 

k 


! •••  detail  OESION  print-out  or  ACCEPTAOLE  ttCTION  rOLLOvS 

{ (NEIOMTS  ro  LONOiruOlNALS  ARE  RELATIVE  TO  REEL  LtNEl 

1 


I 

* H— 
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«nt  ttu.  I wim**  • *.«•  rt. 


I*********  S*f  •*••••  1*1  • I 

tH|S  WOMflT  or  THT  00(J«L(  HOffOM  StauCt  JAf. 

r*cro»^  m SATctr  «0f  «:uM^wtCO  f<CLuol>to  ooumlc 

•Otfcw  6l«uca 


•**)  \AM  -•*  MtiS 


*0  co^ 

•«.T| 

I )«/•.! 


*ct  • r*cro««  ijr  srriTi 

•'f  Ltt./ri.  icoNO  •!<«  ml 


MINIMUM  rNicRWSS  s^CciriCD  ro*  imu  Wb«<Ni  mcausc 

or  ■f»iiacM(Nr. 

1.  ONb  I fUOtMAt)  AM  OCVIOMO  •ITMOuT  INO  MACRflS. 

(.AtiaAi  VjaaORTS  ro*  !•«  iOM^ITuOlMAl^  AM  MKJfinrO 
ir  •reuiMo.  iM  rAcio*  or  strtu  ro«  lii  acrtais 
iMf  cotM>iiiON  raioa  ro  maccmcnt  or  imc  lAirnAi 


1 LOMOl luOINAl  >rAI  Inc  ■ as.i^  IM.I 
rai  MSI  stMSS 

MAC  COMM  tfNS  iHl 

%).««  m*!./  .arsA 

S).ir  t.A  .ATSA 

lA.SA  |)|<*)./  .MTS* 

M.«*  •*»««.■  .trsA 

M.ll  A.f 

)««AA  .•ts$ 

nATt-fft  siLCCilo arsA 


i.^AA  f.H’  .rra  i.nr  i.A*, 

A. AAA  ir.AAl  I.IA)  I.IA)  I.AAi 

I.MA  ^.S^A  l.ira  r.AAA  I.AA' 

ACtUAi  A/f  INOMMAl  LOAOAI* 


t.l^A  A. AAA 
l.l^«  A. AAA 


NO.IA  ■ClAMt  0A1A 


(Nt  Nu.^l  b|Af*«  • II. ra  rt. 


lOMbl  ruOlMALS  AM  MMONTO  AllMOiit  t NO  ••ACRcrs. 
iATIMAL  SorroATS  ro*  IM  LONblfunlNALt  AM  AAOvlOrO 
ir  wfouiMo.  iM  rActoA  or  sArft*  ro«  Il$  Mrcns 
THT  CONDITION  Mito*  TO  MACC«tNT  OT  iM  iAtCAAi  surro«r$. 


ONblTUDlNAlStSTACiNb  • /I. AS  |N.I 

r*|  utti  M StMSS  MAI  A/t 

MAO  comm  tfNS  l"l  NT*#  to 

IR. A/  A/TA.I  .fSAA  ««•/ 

IS.  A/  A^r«.|  ./SAA  lAI./ 

lA.Ar  AriA.i  ‘ifris.T  ./saa 

IS. A?  WTA.I  .MAA 

MATI-TtI  SfitCTCU rsAA 


•*•••••••••••  fACtONS  or  SATffV  •' 

MNO/ 

lAS./rt.  LCONO  Ouca  Ukt  CONT  TENS  SM At 


I.ATT  |.*«A  ;.>SS  l.riA  A. AAA 
.ANA  I.MI  f.m  l.rSA  A. AAA 


ACTUAI  i/T  INONNAl  LOAOSla  AA,# 


If.Sa  A?»a.l 

IS.  A/  A/la.l 

IT. S*  arra.i  ‘t/AMi.a 
IS. A/  »/>a.|  •|/N*1,A 

a\At(-Trf  U1.ICMU 


./MA  AS.* 
.rsAA  f%,i 
,iS** 

.^AA 


I.AAI  I.SIA  I.IAA  |.*S1  /.*!*  I.>S0  A. AAA 

.AA*  |.*AS  .AAA  I.IM  ?.>AA  l.rSA  A.  AAA 

ACTUAl  t^T  iNOMlAi  iOAOSt*  A*«^ 


ir.>*  Atfi.A 
IS. A/  Aitr.A 

ir.M  aiat.a  •i/ASf.i 

IS.%/  aiAT.A  -IMS^.I 

MATI.fCA  sAklC'lu 


.rSAA  AA.A 

./SAA  lAl.# 

./SAA 

.rSAA 


ACTUAL  A/T  INOAHAL  LOAOSt*  AA.I 


IT. II  AISA.A 

IS.  AT  AISA.A 

IT. II  AISA.A  'lAI 
IS. AT  AISA.A  'in 

MATl'ttl  StiCCfO  . 


.mA  AA.A 

./SAA  lAI./ 


I.AAI  I.SAS  l.i/S  I.AAA  /.ATT  I.AIA  A. AAA 

.AAI  I.AIS  I.AA/  1.11/  /.>AA  l./)A  A. AAA 


MAI  iOAOSl*  AA./ 


lA.AI  AATm.A 

IS. A/  AAT*.A 

lA.AI  AAAa.A  'IIA’A.A 

IS.M  aATa.A  'IIATA.A 

asATt-rtc  tlLf<*ti»  ••••• 


I.AAA  I.SAS  t.lAA  I.AIA  /.SAA  |./M  A. AAA 

•AST  I.A/A  I.AAA  I./AA  /.SAA  l./SA  A. AAA 

ACTUAL  i/T  INOAHAL  LOAOSia  AA./ 


l^Ll  SCAi«Hf  HA. /I  AIIAHl  DATA 


SAAC|«ltH.I  LM./fl« 
It.ss  lAA.A 
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REGION  NO.  1 

DfC«  NO.  1 

SEGMENT  NO.  1 

1 

GIRTH  • *7.|7  FT. 

TYPE 

THIS 

Of  SPACE 
DECK  «AS 

lOCNTIFICP  * 1 

SPECIFIED  AS  A PLATFORM  AND  IS  NOT 

ocstoNco  ru«  tr(*cs%e%« 

LOMOnuOlNALS  *Hf  OCSlONfD  MiTMOUf  ENO  MACKCTS. 

L*TCH«i.  rott  THE  LONftlTUOlHALS  AIIE  PftOVlOtJ 

If  •couiffco.  r*«  r*cro«  09  SAfcrr  few  ils  <iCfCA4.s 

T*<  CONOtflON  fttlOA  TO  PIACCMCNT  Of  THf  LATCOAL  SUffOMTS. 


tO*MiPuOlNM.  • 3T.0T  IN. 


PRt  DESIGN 

STRESS 

MAI  R/t 

TEE 

HI  AO 

COMP 

TENS 

TmI 

NOR  LO 

to 

1.** 

• •• 

.37SO 

?S3.1 

31  .*A 

.3750 

lA^.G 

I.RA 

• *• 

0.0 

.3750 

3« 

31. *7 

• .• 

0.0 

• 3750 

3« 

PLATE 

-TEE  selected 

.3750 

3R 

ILS  OCfL 

.•I)  o.ooo 

••13  o.eoo 

ACTUAL  S/r  <N0IH(AL  LOADS)*  ••*• 


fACTOffS  or  SAfCtT 
•CNO/ 


LCOND 

1 

•OCR 

ULf 

COMP 

TENS 

shear 

* 

1 

G.7«7 

0.337 

5.G34 

5.G34  13. AM 

* 

.A97 

.G*A 

.357 

.357 

.7G« 

aCGlUN  NO*  I OCCA  NO.  I NElOHl  DATA 


S#ACINt(|N.f  Ltf./fT. 

3T.IT  ••S.l 


rifOlUN  NO. 


UkCA  NO. 


9 


SEOMiNT  NO,  I 


GINTm  • *<«.«?  )f.  TV»(  or  SPACE  lOiNTiriEM  • * 

minimum  TMiCKNESb  SPECIFIED  FOP  THIS  SEGMENT  HECAuSE 
IT  IS  NElICOPTCP/AIHCAAF T HANDLING  AMfA. 

LONOITuOINALS  ape  DCSIGNTO  alTHOuT  fNO  BPAC^ftS. 

LATTPAl  SUPPOPTS  fop  the  LONOITuOINALS  APT  PPOVlOCO 

IF  pfOuiPio.  THE  fAcrop  or  safett  for  Ils  PCvrALS 

THf  CONDITION  PRIOR  fO  PLACEnCNT  OF  ThT  LATERAL  SUPPORTS. 


LONCfTuOINAL  SPAlJNC  ■ V»9^  |N. 


PR|  DtSI«^>N  STPfSS 

MAI  R/T 

Tff 

HEAD 

COMP  tens 

1HI 

NOP  LO 

to  lrs./ft 

*.PP 

Sf30.0 

l.SOOO 

?*G.3 

5.70 

S730.0  -ITSAO.O 

l.SOOO 

33 

PLAT! 

-TEE  selected 

l.SOOO 

33 

REGION  NO.  1 

UEC«  NO. 

. 0 mCIOmI 

data 

SPACINGTfN.I 

IRS./F7. 

3T. 

07 

31P5.3 

•••••••••••••  FACTORS  or  SAFETt  •••♦•••••••••• 

HE  NO/ 

LCOND  HOCA  ULT  COMP  TENS  SMEAR  IlS  OEFl 
1 

I lA.Wfl  IO.ISn  ?.T1P  I. too  P.OAS  1 .SO*  0.000 
ACTUAL  R/T  INOPMAl  LDAOSi*  f*.T 


REGION  NO.  3 oEC«  NO.  A 


SEGMENT  NO.  3 


GiHfH  • *}.rs 


TTPi  or  SPACE  IOEnTIFIER  • 1 

LONGITUDINALS  ARE  OCSIGNTO  RIThOuT  ENO  MACREIS. 

lateral  supports  for  the  longitudinals  are  rrovidco 

IF  PfOUIREO.  the  factor  OF  SAFETT  FOR  IlS  REVEALS 

TMF  CONOItlON  rWlOR  TO  RLACCNEnT  OF  iHf  LATERAL  SUPPORTS. 


longitudinal  SPAt ING  • IR.lO  IN. 


PRl  UCSI'iN  STRESS 

HAl  R/T 

TEE 

HEAD 

CU«P  TENS 

Th|  nop  LO 

10 

i.RO 

*10G.N 

.?5RR  ?03.l 

.IN 

0.0 

.ESRO  ••••• 

1.77 

AIaG.N  *13000.0 

.?SRR 

G 

.?0 

0.0  0.0 

.ESRR 

R 

PIAFE 

•TEE  selected  ••••. 

• /5RR 

* 

region  no.  3 UECA  NO.  • rEIGmT  oata 


SPACiNtllN.I  L«S./FT. 
It.lO  SAS.l 


LRS./FT. 


factors  of  safety  •••*•••••••••• 

RENO/ 


LCOND 

1 

RllCM 

ULT  COMP 

TENS 

SHEAR 

ILS 

OCFL 

« 

1 

3.  tar 

E.OAR  E.OR3 

E.lAA 

lA.lEE 

1.511 

0.000 

A 

I0.E17 

1.511 

0.000 

actual  R/T  iNORMAL  LOADS)*  7?.* 


122 


SECTION  8.  DEMONSTRATION  PROBLEMS 


HiiLMHiAO  *tO, 


SCC>MCNI  / 6IbTh 


10, OJ  rT. 


tm  or  sBAcc  loCNTiricB  • ^ 


|r,MT 

B,00 


K«l  STBfSS 

H(*0  COMB  TCM5 

*7.«M  0.0 

0.0 


MAI  H/T  ACr 

tmi  mob  to  a/T  i.tts,/ri 
l.?500  lAl.S 
l.^%00  10?. 1 

i.?seo  iM.i 


• fAcroBs  or  sArcrr  • 
LCONO  mtCK  UtT 
I 
I 


BLATC  Sftct «CD 


l.?SOO 


.01?  1S.0?A 


ttUC«'«tAO  MO.  ^ SCoMCMt  Nc.  S C.|BtH  • 10.00  ri. 

rvBt  or  sBAce  lotNTtrifB  ■ i 

tOMGI  TOO  INALS  AB(  OCSiGNfO  bUhOoT  CNO  HBACAffS. 

LATtBAL  SOBBOBTS  ru«  TMf  LONG 1 TOOINALS  ABC  BBOVlUCO 

ir  M(oij|Bf.u.  thc  rACTOB  or  sArriT  roB  us  bcvCalS 

THC  CONUlTtON  PBlOtt  TO  BlACCMCNt  Of  THf  LATCBAI  SUBBoBTS. 


? LON<i|TuOINAlS<SBAC1nO  • *0.00  IN.)  •••••••••••••  rocTOBM  Of  SAfl 


BB|  OCSI' 

•N  S1BCSS 

MAI  0/T 

Iff 

AC  NO/ 

HIIGMT 

hCAO 

COMB 

TENS 

THI  NOB  LO 

10 

Los./ri. 

LCOND 

BUCK  ULT 

COMB 

TENS  SMCAB  IL5 

00. OJ 

.IS 

*S?I.3 

.sooe 

? 

.|V 

0.0 

.5000  ••••• 

A 

.1' 

-ISIOO.A 

.5000 

A 

? 

3.AAA  3.1A1 

?.ATS 

?.*30  01.770  1.511 

.1’ 

0.0 

0.0 

.5000 

0 

A 

aT.?0O 

a7.?00  01.770  1.511 

BLAU 

-fl{  SCLfCUb 

.5000 

A 

lOA.I 

ACTUAL 

B/T  INUBNAL  L0AO5t«  00.0 

o*.ir 

.10 

S?30.0 

.5000 

1 

• IM 

0.0 

.5000  ••••• 

* 

.IT 

S?J0.0 

•1 7500.0 

.5000 

A 

? 

3.150  f.TiO 

?.331 

?.1IA  01.770  1.511 

.IT 

0.0 

0.0 

.5000 

A 

* 

a7.?0O 

A7.?0O  01.770  1.511 

BLAU 

-tec  sclccUu 

.5000 

A 

lOA.J 

ACTUAL 

B/T  INOBHAl  LOAOSI*  00.0 

IIULK><AO  NO.  I SCOMCnT  no.  S BflOMf  OAlA 


SBAClNOdN.l  LrtS.?fT. 
AO. 00  ?!?•% 


OffL 


0.000 

0.000 


0.000 

0.000 
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lM<im  Holiom  l«0.  1 OI0TH  s *.00  ff. 

S*f  •s 

TMtS  StO«CNf  IS  Of  THf  DOUHtf  80TtO«  ST»i>CTiH»C. 

f*ClO«S  Of  SAfftT  ARC  COMPUTED  flCLUOlHO  OOUlltC 
BOTTOM  0I»l)CB  stresses. 


PBI  Uf  SI  R*  STRESS 

MAK  B/T 

ACT 

• fACTORS  Of 

H|  Ii.mT 

HE  AO 

COMP  TENS 

tm| 

NOB  CO 

B/T 

C8S./f r. 

LCONO 

Bt^P  (VCT 

*.00 

IS.R) 

1 91BJ.2 

.TSOO 

I2A.6 

1 

S3.0T 

0.0 

.TSOO 

in.o 

3 

*1  .T* 

0.0 

. TSOO 

1SB.9 

* 

*S.fl 

O.P 

. TSOO 

ilR.O 

S 

PI  ATE 



.TSOO 

6A.0 

I??.A 

l.RBO  URI3 

iNNfW  HoTIom  SfoMtNT  HO,  / GIRTH  • *.00  TT. 

s*c*a*n*t*l*i*n«g«s 

THIS  SEOHEnT  is  ('art  Of  THE  DOiMtC  BOTTOM  STRUCToBf. 
fACTOBS  0#  SATETT  ABE  COMPuTCO  rxCLUO|(«G  OOUHtE 
BOTTOM  GIBOCB  STBCSSfS. 


PBf  UCSI'^N 

STRESS 

MAX  B/r 

ACT 

• fACTORS  Of 

Mf  iCH«T 

HEAD 

Comp 

TfNS 

TmI 

NOB  CO 

B/T 

CBS./f  T. 

LCONO 

Buck  uct 

A. 00 

IS. 03 

1 3103.2 

• TSOO 

12B.6 

1 

S3.0T 

0.0 

• TSOO 

lll.O 

3 

«|.T* 

0.0 

. TSOO 

ISB.O 

* 

*S.7| 

0.0 

.TSOO 

110.6 

S 

Pt  ATE 

SCCCCTED  .. 

• TSOO 

6*.0 

122.0 

l.OAO  1.013 

CENTER  VlRTICAi  «tCL  **CATr  sATERTtOMT 


R»B»f  •L*I»M*I«N»A«B«T  S*r»A»M*T»L«|«N»f,«S 
THIS  SCOMfBT  IS  RAHT  Of  THE  OOURCE  HUTfOM  STBOCToBE* 
EACTOBS  Of  SAffTT  ABC  CumBoTEO  flCLOOlHO  OOOBie 
bottom  GIBUEb  stresses. 


PBI  ocsr^N 

STRESS 

MAI  B/l 

ACT 

• factors  Of  SAfETT 

H|  l&Hf 

ME  AO 

Comp 

TENS 

ThI 

NOR  CO 

B/T 

cBs.ff  r. 

LCONO 

UC  T 

2.00 

• IS 

13SS6.0 

.GATS 

1 

S*.T2 

0.0 

.GATS 

100.3 

2 

*3.10 

0.0 

.GATS 

ISS.O 

3 

*T.ri 

0.0 

• GA  TS 

IIT.O 

6 

PCATC 

SCCCCTCO  •. 

• GATS 

GO  .A 

112.2 

1.610  I.TOT 

DOoBLl  BOTTOM  RtATC  LONG  I TlXI  INAL  NO.ll  NONBATEBT  lOHT 


('••♦E*L*l*M*I*N*A*B*t  S«C*A*N*T*L*l»M*0*S 

THIS  SCOMCnT  is  BART  Of  THE  OOOBCE  BOTTOM  STRUCTURE. 
fACTORS  OP  SAfETT  ARC  COMPUTED  CKCLUOiNG  OOUBEE 
bottom  OIROCR  STBCSSCS* 


RRt  UCSIOM  STRESS  MAI  B/T  ACT  • fACTORS  OP  SAPCTV  • 

mEIOMT  head  COMP  TENS  TMI  NOR  LO  B^T  iBS./fT.  tCONO  BuCK  ULT 

2.0E  .IS  IlSSA.*  .6BTS  •••••  I 


RCATC  SCLCCrCO  .MTS  OB.B  1U.2  l.BIS  I.TA7 


BHO 


Figure  5 — Demonstration  Problem  3 
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INPUT  DATA  LISTING:  DEMONSTRATION  PROBLEM  3 


I I 

OCMONSTAATION  PttOect**  3 LC  V/NAPP 1 /«AL 7 

7A0.  AO.  50.  10.  ).  3.  3^.  10.  0.  SOO.  .SS 
31  16  0 A A 0 II  0 I 0 II  10  I 0 0 6 0 0 ^A•  ).  !• 
0.  SOO.  .S  0 0 

1A3000.  01000.  16000.  -lOSOO.  -16000.  lOSOO.  UOOO. 


10. 

0. 

10 

. 7 

.33 

10. 

lA. 

.67 

lA. 

22. 

10 

. 29.33 

10. 

35 

.9 

10. 

a2 

•5  It.S 

A2< 

> s. 

. A2 

.5 

0.  A2.S 

0. 

AS. 

5. 

«7 

.5 

11.5 

,7S 

IM. 

SO. 

22 

• SO. 

31. 

SO 

• AO. 

SO. 

*0. 

0« 

AO. 

• lA, 

.67 

AO. 

29.33 

AO. 

A2 

• 5 

31. 

0. 

31. 

!*• 

.67 

31. 

29, 

33 

22.  0. 

22. 

7. 

33 

22. 

I«> 

.67 

22* 

22. 

. 22 

. 29 

.33 

22.  35. 9 

22. 

a2 

• 5 

1 7 3 A 5 6 7 0 9 10  11  U 13  lA  IS  16  17 
0 \i 

0 13 
7 |A 
31  IS 

72  23  2A 
10  10  20  21  17 
2S  22  10 
3 27  23  19 
S 29  2A  20 

2 26  0 A 20  0 6 JO  0 7 31 
2S  26  27  20  29  30  31 

1 25 

0 0 1111 

3.  a.5  a.S  2.  7.  7. 

IA.67  000011 
lA.66  00001  1 
13.17  000001 
7.S  1 1 1 1 0 1 


0. 

0. 

30. 

30. 

10. 

10. 

3. 

3*  1 

1 2 

0 

0. 

0* 

30. 

30. 

10. 

10. 

3. 

3.  1 

1 2 

0 

0. 

0* 

30. 

30. 

10. 

10. 

3. 

3.  1 

1 2 

0 

0. 

0« 

30. 

30. 

10. 

10. 

3. 

3.  1 

2 

0 

0, 

0* 

30. 

30. 

10. 

10. 

3. 

J*  1 

2 

0 

0* 

0. 

30. 

30, 

10. 

10. 

3. 

3*  1 

1 2 

0 

0*  0*  13. A 13. A 10.  10.  3.  3.  7 I 1 0 

0.  0*  13. A 13. A 10.  lO.  3.  3.  11  1 1 0 

0.  0.  13. A 13.A  10.  |0.  3.  3.  13  1 1 0 
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OEMONSTHATION  PROBLEM  3 LE V/NAPP I /WALZ 


227-1787  01-17-77 


PRINCIPAL  MULL  DIMENSIONS 


LENGTH 

BETWEEN  PERPENDICULARS 

S 

2A0.00 

FT. 

MAXIMUM  half  breadth 

s 

50.00 

FT. 

DEPTH  OF 

MULL 

X 

40.00 

FT. 

DESIGN 

FULL  LOAD  DRAFT 

X 

18.00 

FT. 

LENGTH 

between  transverse  mULKHEADS 

X 

36.00 

FT. 

number 

OF 

SHELL  segments 

X 

16 

number 

OF 

DECKS 

X 

6 

number 

OF 

BULKHEADS 

X 

4 

number 

OF 

DOUBLE  BOTTOM  PLATE  LONGITUDINALS 

X 

0 

number 

OF 

INNER  BOTTOM  SEGMENTS 

X 

6 

DESIGN  CRITERIA 


material  throughout  for  plating 

MATERIAL  throughout  FOR  STITFENERS 
MINIMUM  PRESSURE  FOR  SHELL 
MARGIN  STRESS  ADDED  TO  PRIMARY  STRESS 
PRIMARY  STRESS  tolerance  (♦  OR  -) 

DESIGN  LIMITING  PRI.  STRESS*  DECK  FIBER 
DESIGN  LIMITING  PRI,  STRESS*  KEEL  FIBER 
PRIMARY  STRESS  FACTOR 
STRAKE  TOLERENCE 


* 5A56-M321 

a 5A56-M111 
a 500.00  PSF 
a 0.00  PSI 

a 500,00  PSI 
a 17000.00  PSI 
a 17000.00  PSI 
a .5000 

a .2500  IN. 


BENDING  MOMENT  HOG  CONDITION 
BENDING  MOMENT  SAG  CONDITION 
ANGLE  OF  HEEL 
SMELL  DESIGN  MEAD 
WAVE  HEIGHT  COEFFICENT 
NO  SHORT  SPANS  (EQUAL  SPANS* 


a 91000.00  FT-TONS 
a 1A3000.00  ET-TONS 

a 10.00  degrees 

a 0.00  FT. 

a .550 


SMELL  SEGMENTS  FOR  AREA  ADDITION  IF  REQUIRED 
FROM  SEG  9 TO  SEG  II 
SHIP  NOT  DESIGNED  FOR  NUCLEAR  BLAST. 

SHIP  DESIGNED  KITH  INNER  BOTTOM 

scantlings  for  The  double  bottom  structure 

ARE  TO  BE  CONSIDERED  PRELIMINARY 

NO  GIRDER  ANALYSIS  REQUESTED 

MAXIMUM  depth  of  I.B.  stringer  a 2<*.00  IN. 


ASSUMED  STRESSES 


PRIMARY  STRESS 
PRIMARY  STRESS 
PRIMARY  STRESS 
PRIMARY  STRESS 


AT  DECK-HOG 
AT  KEEL-HOG 
AT  DECK-SAG 
AT  KEEL-SAG 


a -10500.00  PSI 
a 10500.00  PSI 
a 16000.00  PSI 
a -16000.00  PSI 
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INPUT  DATA  LISTING:  PROBLEM  4 

1 2 
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DEMONSTRATION  PROBLEM  i*  LE  V/NAPP I /wAL/  2P7-W87  1-18-77 


PRINCIPAL  mull  OIMPNSIONS 


LENOTM  between  pERPENDICULAm", 

MAXIMUM  half  HPFAOTm 

DEPTH  OF  HULL 

DESIGN  FULL  LOAu  DRAFT 

LENGTH  BETWEEN  TRANSVERSE  ’-ULKHEAOS 

NUMBER  OF  SHELL  SEGMENTS 

number  of  decks 

number  of  BULKHEADS 


number  of  DOuBLF  BOTTOM  PLAlt  LONGITUDINALS 
NUMFIER  of  inner  BOTTOM  bEG'-'LHTS 


240.00  FT. 

41.00  ft. 

SR. 25  ft. 
26.25  ft. 

44.00  ft. 

15 

6 

1 

1 

2 


DESIGN  CRITERIA 


material  throughout  for  PLAIING 
MATERIAL  throughout  FOR  STIFFENERS 
MINIMUM  PRESSURE  FOR  Shell 
MARGIN  STRESS  A lOEO  TO  pRI  art  STRESS 
PRIMARY  STRESS  TOLERANLE  C OR  -) 

DESIGN  LIMITING  PrI.  SIRESt*  DECK  FIBER 
DESIGN  LlMITINf’  PRI.  SIRES  • KEEL  FIBER 
PRIMARY  STRESS  Factor 
STRAKE  tolerenie 


H.T.S. 

H.T.S. 

SOO.OO  PSF 
1120.00  PSI 
SOO.OO  F>si 
21280.00  PSI 
21280.00  PSI 
.2500 
.2500  IN. 


BENDING  MOMENT  HOG  CONDITION 
BENDING  MOMENT  t^AG  CONDITION 
ANGLE  or  HEEL 
SHELL  design  head 
WAVE  HEIGHT  COFfFICENT 
SHORT  SPANS  ARE  J/4  LENoTH. 


= N763.00  FT-TONS 
s 6737.00  FT-TONS 
* 30.00  DEGREES 
» 53.00  ft. 

= .550 


SHELL  segments  for  AREa  AOhUIQN  IF  REOUlRED 
FROM  SEG  8 TO  SEG  8 
SHIP  NUT  DESIGNFO  FOR  lluCLl  AH  BLAST. 

SHIP  designed  pith  inner  bo  I tom 

SCANTLINGS  FUR  The  U0U8>.  L BOTTOM  STRUCTURE 
ARE  TO  ME  CONSIDERED  PRlLIMINARY 
GIRDER  analysis  REOutSTtD 

GIRDER  DESIGN  LENGTH  s 36.30  FT. 

maximum  depth  uF  I. a.  SIrINGER  = 24.00  IN. 


ASSUMED  siRESsES 


PRIMARY  STRESS  AT 

primary  stress  at 
primary  stress  at 

PRIMARY  stress  mI 


deck-hog 
KEEL -HOG 
DECK -SAG 
KEEL-sAG 


» -2000.00  RSI 

« 2000.00  PSI 

* 2000.00  PSI 

* -2000.00  PSI 
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DEMONSTRATION  PROBLEMS 
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DEM11^S1^I*T  ION  BHOHLf*  “• 
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l)f  MONSTRATION  RROHLf** 


LtV/NARR|/«AL/  |-i«-77 


minimum  wcioht  uata  for  mALF  SCCTI0*« 


oecK  scantlInos 


RiOlON  1 
DA  SCO 

NL 

!iRAC  INU 

PLATt  TMiCANtSS 

Tec  UD  cooe> 

PLAIC 

MAIL 

Tte 

MATl 

LBS. /ft. 

NILS... 

...TCC/FB 

1 0 

^ 0 

3 0 

A 0 

5 0 

8 1 

) 

Ub,*0 

.3J?S 

H.T.S. 

RtGION  1 

H.T.S. 

WtlGHT  ... 

. ^4S.^ 

0 

PCOION  ? 

PLATt  TmICanCSS 
.?I88 

TEE  <10  COUC> 
0 

PLAIC 

MATL 

H.T.S. 

TEC 

MATL 

L9S./f T. 

1 1 

0 

'^0.00 

0 

^ I 

0 

.I^50 

0 

H.T.S. 

0 

3 1 

0 

^0.00 

.1?S0 

0 

H.T.S. 

0 

A 1 

0 

Ii2.o0 

.I^S0 

0 

H.T.S. 

0 

S 1 

iffO.OV 

.?AI3 

A<> 

H.T.S. 

H.T.S. 

0 

fr  2 

1^0. UU 

.312S 

SO 

H.T.S. 

H.T.S. 

0 

fiCOlON  ? 

■EIGHT  .... 

713. A 

total  oecK  meioht  luoA.r 


OCMl>«STRAT  ION  PROHLCM  A LC V/NAPP  1 /rAL^  ^^7-l787  1*18-77 


MINIMUM  rEIGmT  uATA  rOH  male  section 


eoLKMEAi)  scantlings 

hulahcad  I 

PLATE 

TEE 

SEG  NL 

1 0 

SPACING 

Ad.oo 

PLATE  THICANESS 

TEC  ( 10  CODE  I MATL 

MATL 

LBS./rT. 

.1875 

0 H.T.S. 

30.6 

0 

^ 0 

l(7«.00 

.1875 

0 H.T.S. 

68.4 

0 

Bulkhead  i 

ttfllGHT  ... 

>•.  44.A 

total  0ULKN1AO  ■CIOmT  49. A 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


oeMONsrtf«rio*«  ('MOHcc**  « cf V'^nappi/wal/  ^?7^irH7 


NlNfMOM  tfft&Mr  ilAfA  rop  MAL'  SCCftON 

PRCLIMINAPT  iHNCtt  BOTTOM  SCANTLIMOS 


plate 

tee 

SPAC INu 

PLATt  TmICANESS 
.AT7S 

TEE  C ID  COOET 

0 

matl 

M.T.S. 

maTL 

LBS. /FI. 

0 

IB7.A 

0 

0 

1^6.00 

.A37b 

0 

m.T.S, 

187. A 

0 

total  inner  bottom 

rEIGHT  .. 

• ..  37a. 9 

D€MONSTUAr  ION  PROBLEM  4|  lC  V/NAPP  | /«  AL  Z ??7-l  787  1-18-77 


MINIMUM  HEIGHT  DATA  FOR  HALF  SECTION 
preliminary  DOUBLE  BOTTOM  PLATE  LONGITUDINAL  SCANTLINGS 


LONO.  njMBER  plate  ThICANCSS  PLATE  MATl  LAS./ET. 

CVA  .JIZ5  M.T*S.  2S.5 

1 .ilZS  H.T.S*  Sl.o 

Total  double  bottom  plate  longitudinal  reight  76. s 
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SECTION  8.  DEMONSTRATION  PROBLEMS 


••  NSf U>^  MHUHil-  / LCw/SA>*f  J/wAL/  ?i7~l7Ht  l|/lS/fb 


strTi«»N  PBo^tuTits 


rOTAt  fr»tCTIvC  AP( A 

• 1 }90H.^ 

SO. IN. 

*NiMfNT  0#  ISFpTIA 

A-1T.  NfuTwAL  AaIS 

« IJsOO^VN, 

SO.lN.F 1. 

. ISTANCf  »eOH  S.A. 

TO  OeCK  f iNiP 

* S9.^i> 

FftT 

u(srAS«  f tPON  S.A. 

10  AtCL  r IHtO 

rtf  T 

•tcf  ION  •»  tO^H-OS  Al 

occ*  riHtu 

so.iN.-rt 

•»CCt  tos  NotWH  »lS  At 

*€tL  rjrtta 

• 3S00AS. 

so. IN. -FT 

total  SOO-Al  I/FD  lUM.I  TuOINAL  •!  IGhT 

• bl??9,0 

LHS./ri. 

STwtsS  Al 
STwfSS  Af 
StwfSS  Af 
STWtSS  Al 


CAlCOLATCC 

OCCK-HOO 

»C£L-m«» 

OfC-SA^ 

•etL-SAG 


sTBf  sses 

• -l»5<»S6.?0  PSI 

• ‘•n‘».os  wsi 

• -1199. PSI 


Of»*<>NSr«*f  Ion  PBoNtfN  / LPv/NAPP{/«Ac/  P^7-|7«7  n/IS/76 


•••  ••• 

CONSlSTFNt  MSION 


si«iss  At  ocrA-Hoo 
ST**lSS  At  Atfl-«oO 
StPtSS  At  IHCA-SAG 
Sl-fSS  At  «tfL-SAG 


A'»SUM(.0 

ISPut (PSI ) 

-lb<«N0,00 

l?«00.U0 

nMO.OO 

-)?00.00 


CALCuLAtro 
0(JTPijT  (PSI  I 

-lb<iSb.?0 

I^7‘»6.«9 

hII^i.OS 


row  SCANILING  summami.  wtrtM  tj  crCLt  no,  i 


SfcCnON  AcriPlAHlt 

Of^tr.N  P«1ma*«t  SiNtSS  CtSS  Than  LlNttlNT.  ()( S |(»N  P»1hAmt  SIw(SS 


...  »»flAU  .’USli,N  PW|Nl*OOl  or  ArCkPtAHLf  StCflON  HHi  .i«S  ... 
✓"‘v  IHI  10*^1%  to  I ON<.I  liMJlSAi  S APt  wtLAttVF  lOA»ll  IIMI 
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SECTION  9.  MATERIAL  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PI.ATE  CATALOCS 


SECTION  9.  MATERIAL  PROPERTIES  AND  STRUCTURAL  SHAPE  AND  PLATE  CATAI/KIS 
THo  moclian Teal  proporlies  of  stffls  and  aluminum  alloys  used  in  the 
program  are  presented  in  Table 


TABLE  4 - MEiCHANICAL  PROPERTIES  OF  STEELS  AND  ALUMINUM  ALLOYS 


Nominal 

Dynamic 

Allowahl" 

Effective 

Yield 

Yield 

Proportional 

Workirig 

Width 

Alloy 

Strength 

Strength 

Limit 

Stress 

Constant 

Products 

1>SI 

psi 

psi 

pSi 

? E/0 

V 

Medium  Steel 
Shd()es-Plt 

33,000 

45,000 

25,000 

27,000 

60 

High  Tensile  Steel 
ShaitesPIt 

45,000 

50,000 

34,000 

38.000 

51 

HY  80 

Shafjes  Pit 

80,000 

80,000 

60,000 

55,000 

39 

HY  100 

ShapesPIt 

100,000 

100,000 

75,000 

66,000 

35 

5086  H 116 

Plates 

■ 22,000 

••  28,000 

• * *22,000 

18,000 

135 

5086  Hill 

Shaptrs 

• 16,000 

•'  21,000 

***16,000 

14,000 

- 

5456  H 116 

Plates 

‘ 26,000 

33.000 

***26,000 

21,000 

135 

5456  Hill 

Shaptrs 

' 21,000 

••  26,000 

***21,000 

17,000 

- 

3 3 

Note  Modulii  of  elasticity  us»h1  in  program  are  29. 6x  10  k$i  for  all  steel  materials  and  lOx  10  ksi  for  all 
aluminum  materials,  an<l  allowable  shear  stress  is  taken  as  60  {^cent  of  allowable  working  stress 
for  all  materials. 

• Nominal  yield  strength  as  welded. 

••  Reduction  in  yield  strength  of  weld  /ones  is  neglected  in  determining  design  dynamic  yield  strength  for 
blast  loariinq.  therefore,  dynamic  yield  strength  e<t(fals  yield  strength  of  f>rime  material,  conservative, 
since  possiNe  iru  rease  in  yield  strength  due  to  dynamic  rate  of  strain  is  not  included. 

Taken  to  l>e  same  m yield  strength,  welded, 
t Baserl  on  yield  strength  of  t>fime  material  of  33,000  |>$i  for  aluminum  alloys. 
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ShiCTION  9.  MTERIAl.  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PLATE  CATALIXIS 


The  structural  shape  catalogs  contain  the  section  properties  of  the 
standard  I-T  and  T-beams  for  steel  and  the  standard  and  biilltup  T-beam 
for  aluminum.  The  steel  structural  shape  catalog  was  taken  from  Reference 
U while  the  aluminum  structural  shape  catalog  was  based  on  reference  5. 

The  beams  are  arragned  In  order  of  increasing  sectional  area.  The  follow- 
ing sketch  Identifies  the  symbols  used  in  the  listings. 


f 


K 

is 

SIZE 

iH 

CTOE 

i s 

XllT 

is 

B 

is 

D 

is 

TW 

is 

TF 

is 

A5T 

is 

catalog  code  number  for  T-beam 

beam  designation:  S is  for  standard  extruded  beams, 
beam  depth  x wt/ft;  B Is  for  builtup  beams,  web  depth  x 
flange  width  x web  thickness/flange  thickness 

distance  from  center  of  gravity  to  toe  of  T-heam  in  Inches 

moment  of  inertia  of  T-beam  in  inch^ 

flange  width  of  T-beam  in  Inches 

depth  of  T-beam  in  Inches 

thickness  of  web  in  inches 

thickness  of  flange  in  Inches 

cross  sectional  area  of  T-beam  in  square  inches 


^Society  of  Naval  Architects  and  Marine  Engineers,  "Manual  of  Properties  of 
Combined  Beam  and  Plate,  Part  I,  Tees  and  Angles,"  for  Dept,  of  Commerce, 
NAVSHIPS  250-443-1,  Part  I (undated). 

^Lev,  F.  M. , and  N.  S.  Nappl,  "Properties  of  Combined  Aluminum  Beam  and 
Plate,"  NSRIX:  Report  4336  (1974). 
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SKCTION  9.  MATKRIAI.  PROPKRTIES  AND  STRUCTURAL  SHAPES  AND  PLATE  CATAL(K;S 


STEEL  STRUCTURAL  SfL\PE  CATALOG  (I-T  AND  T.) 


K 

SI2E 

A5T 

CTOE 

XIIT 

D 

TW 

D 

TF 

1 

3X 

17/8X 

2.2T 

.65 

2.16 

• 6 

3 

.00 

. 1 1 

1 

.8  A 

.17 

2 

31/2X21/8X2. 8T 

.00 

2.  A9 

1.0 

3 

.50 

.13 

2 

.08 

.18 

3 

AX 

21 /AX 

3.25T 

.96 

2.82 

1.6 

A 

.00 

.lA 

2 

.28 

.19 

<1 

6X 

lY/OXA 

.A  I-T 

0.99 

3.9A 

3.9 

6 

.00 

. 1 1 

1 

.eA 

0 

.19 

5 

7X 

21 /nX6.6 I-T 

1.25 

A. 51 

6.7 

7 

.00 

.13 

2 

.08 

0 

.19 

6 

3X 

AX 

A.25T 

1.25 

2.28 

.9 

2 

.92 

.17 

3 

.9A 

.19 

7 

5X 

23/AX 

A.5T 

1.32 

3.A7 

3.5 

5 

.00 

.16 

2 

.68 

.20 

0 

AX 

AX 

5T 

1 .A8 

2.99 

2.2 

3 

.95 

.17 

3 

.9A 

.20 

9 

ex 

21/AX6 

.5I-T 

1.53 

5.02 

11.2 

8 

.00 

.lA 

2 

.28 

0 

.19 

10 

■jX 

AX 

5.75T 

1.69 

3.59 

A. 2 

A 

.9A 

.18 

3 

.95 

.20 

11 

6X 

3X 

5.90T 

1.72 

A. 12 

6.6 

6 

.00 

.18 

3 

.06 

.23 

12 

6X 

AX  8 

.5I-T 

1.77 

A.  1 1 

6.6 

5 

.82 

.17 

3 

.9A 

0 

.19 

13 

3X 

AX 

6T 

1.77 

2.33 

1.3 

3 

.00 

.23 

A 

.00 

.28 

lA 

AX 

AX 

6.5T 

1.91 

2.97 

2.9 

A 

.00 

.23 

A 

.00 

.25 

1 b 

6X 

AX 

7T 

2.07 

A. 20 

7.7 

5 

.96 

.20 

3 

.97 

.22 

16 

lOX 

23/ax 

9I-T 

2.17 

6.08 

25.2 

10 

.00 

.16 

2 

.69 

0 

.19 

17 

OX 

AX 

lOI-T 

2.19 

5.32 

15.6 

7 

.90 

.17 

3 

.9A 

0 

.20 

le 

6X 

A>: 

7.5T 

2.20 

3.63 

5.5 

5 

.00 

.23 

A 

.00 

.27 

19 

AX 

AX 

7.5T 

2.22 

3.06 

3.3 

A 

.06 

.25 

A 

.01 

.31 

20 

3X 

AX 

8T 

2.36 

2*«6 

1.7 

3 

.13 

.26 

A 

.03 

.AO 

21 

6X 

AX 

e.25T 

2. A3 

A.2A 

9.0 

6 

.00 

.23 

A 

.00 

.27 

22 

6X 

AX 

12I-T 

2.A9 

A.  2 5 

9.6 

6 

.00 

.23 

A 

.00 

0 

.28 

2J 

6X 

AX 

8.5T 

2.A9 

3.7a 

6.1 

5 

.06 

.2A 

A 

.01 

.33 

2 A 

AX 

51/AX 

8.5T 

2.50 

3.16 

3.2 

A 

.00 

.23 

5 

.25 

.31 

2b 

7X 

AX 

e.6T 

2.53 

A . 89 

13.2 

7 

.00 

.21 

A 

.00 

.27 

26 

lOX 

AX  11 

.5I-T 

2.63 

6.35 

29.0 

9 

.86 

.18 

3 

.95 

0 

.20 

27 

12X 

3X  13 

.BI-T 

2.75 

7.53 

Al  .9 

12 

.00 

.18 

3 

.06 

0 

.25 

28 

bX 

AX 

9.5T 

2.00 

3.85 

6.7 

5 

.13 

.25 

A 

.02 

.39 

29 

6X 

AX 

9,5T 

2.81 

A . A 1 

10.2 

6 

.08 

.2A 

A 

.01 

.35 

30 

8X 

AX 

131-T 

2.88 

5.32 

20.5 

8 

.00 

.23 

A 

.00 

0 

.25 

31 

AX 

51 /AX 

lOT 

2.9A 

■3.2A 

3.7 

A 

.07 

.25 

5 

.27 

.38 

32 

6X 

53/ax 

10. 5T 

3.10 

3.08 

6.3 

A 

.9A 

. 2A 

5 

.75 

. 3A 

33 

6X 

AX 

IIT 

3.2A 

A.  53 

11.7 

6 

.16 

.26 

A 

.03 

.A2 

3A 

6X 

AX 

16I-T 

3.26 

A.  52 

13.7 

6 

.2A 

.26 

A 

.03 

0 

.AO 

36 

8X 

AX 

15I-T 

3.27 

5.50 

2A.0 

0 

.12 

.25 

A 

.01 

0 

.31 

36 

12X 

AX 

lAl-T 

3.30 

7.  A6 

52.3 

11 

.90 

.20 

3 

.97 

0 

.22 

37 

lOX 

AX 

i5I-T 

3.  AO 

6.  A 7 

38.2 

10 

.00 

.23 

A 

.00 

0 

.27 

38 

ex 

51 /AX 

17I-T 

3.  AO 

5.75 

2A.1 

8 

.00 

.23 

5 

.25 

0 

.31 

39 

5X 

53/AX 

12, bT 

3.67 

A. 02 

7.1 

5 

.OA 

.25 

5 

.76 

.A3 

AO 

lOx 

AX 

17I-T 

3.77 

6.68 

A3. 5 

10 

.12 

.2A 

A 

.01 

0 

.33 

A1 

12X 

AX  16 

.51-T 

3.86 

7.55 

62.0 

12 

.00 

.23 

A 

.00 

0 

.27 

A2 

6X 

61/2X 

13. 5T 

3.98 

A.  7 7 

11. A 

5 

.98 

.2A 

6 

.50 

.AO 

A3 

ex 

51 /AX 

20I-T 

A. 03 

5.9A 

28.6 

8 

.lA 

.25 

5 

.27 

0 

.38 

AA 

ICX 

AX 

19I-T 

A.  18 

6.0  7 

A9.7 

10 

.2A 

.25 

A 

.02 

0 

.39 

A5 

5X 

53/AX 

1A,5T 

A. 27 

A. 06 

8 . A 

5 

.11 

.29 

5 

.00 

.50 

A6 

12X 

AX 

19I-T 

A.3A 

7.87 

72.3 

12 

.16 

.2A 

A 

.01 

0 

.35 

97 

lox 

53/ax 

21  1-T 

A. 35 

7.0  A 

A6.5 

9 

.90 

.2A 

5 

.75 

0 

.3A 

7X 

63/AX 

15T 

A.  Al 

5.3A 

19.0 

6 

.93 

.27 

6 

.73 

.38 

99 

6X 

61/2X 

15. 5T 

A. 56 

A. 82 

13.0 

6 

.OA 

.27 

6 

.52 

. A7 

50 

ex 

61/2X 

2A1-T 

A. 63 

6.0a 

30.2 

7 

.92 

.25 

6 

.50 

0 

.AO 

U6 


SKCTION  9.  MATERIAI.  PROF'ERTIF.S  AND  STRUCTURAL  SHAPES  AND  PLATE  CATALfKJS 


STEEL  STRUCTURAL  SHAPE  CATALW:  (I-T  AND  T.) 


SIZE 

A5T 

CTOE 

XI  IT 

D 

TW 

B 

TF 

51 

IPX 

AX 

PPl-T 

A 

9A 

8.05 

85.0 

1? 

.30 

.26 

A 

.03 

0 

.A2 

52 

7X 

63/AX 

17T 

5 

00 

5.A5 

21.1 

7 

.00 

.29 

6 

.75 

.A5 

53 

lOX 

53/AX 

25  I-T 

5 

06 

•7.32 

55.8 

10 

.08 

.25 

5 

.76 

0 

.A3 

5<i 

6X 

61  /2X 

18T 

5 

29 

A . 8 6 

15.3 

6 

.12 

.31 

6 

.56 

.56 

55 

8X 

7X 

18T 

5 

AO 

6.03 

30.7 

7 

.93 

. 30 

6 

.99 

.A3 

56 

ex- 

61/2X 

26I-T 

5 

AP 

6.12 

36.3 

8 

. 06 

.29 

6 

.5A 

0 

. A 6 

57 

12X 

61  /PX 

27I-T 

5 

53 

0.60 

87.  1 

11 

.9A 

.PA 

6 

.50 

0 

.AO 

58 

7X 

63/AX 

19T 

5 

59 

5.50 

23.5 

7 

. 06 

.31 

6 

.78 

.51 

59 

lOX 

53/AX 

29I-T 

5 

88 

7.A1 

66 . 6 

10 

.22 

.29 

5 

.80 

0 

.50 

60 

8X 

7X 

POT 

5 

88 

6.18 

33.2 

8 

.00 

.31 

7 

.00 

.50 

61 

12X 

61  /PX 

31  I-T 

6 

30 

8.7A 

100.9 

IP 

.08 

.27 

6 

.5? 

0 

. A7 

62 

lAX 

63/AX 

301-T 

6 

38 

9.57 

137. P 

13 

.86 

.27 

6 

.73 

0 

.38 

63 

lOX 

ex 

331-T 

6 

A5 

7.33 

6A.6 

9 

.7A 

.29 

7 

.96 

0 

.A3 

6't 

ex 

7X 

22. 5T 

6 

62 

6.19 

37.8 

8 

.06 

.35 

7 

. CA 

.56 

65 

lAX 

63/AX 

3A  I-T 

7 

15 

9.79 

156.3 

lA 

.00 

.29 

6 

.75 

0 

.A5 

66 

IPX 

61/2X 

361-T 

7 

3A 

8.83 

120. A 

12 

.2A 

.31 

6 

.56 

0 

.5A 

67 

9X 

71/2X 

25T 

7 

35 

6.86 

53.9 

9 

.00 

.36 

7 

.50 

.57 

68 

ex 

7X 

P5T 

7 

35 

6.2A 

A2.2 

8 

.13 

.38 

7 

.07 

.63 

69 

lOX 

ex 

391-T 

7 

5A 

7.57 

77.0 

9 

.9A 

.32 

7 

.99 

0 

.53 

70 

16X 

7X 

361-T 

7 

78 

10.78 

219.3 

15 

. 8A 

.30 

6 

.99 

0 

.A3 

71 

12X 

8X 

AOl-T 

7 

91 

0.08 

123.0 

11 

.9A 

.29 

8 

.00 

0 

.52 

72 

lAX 

63/AX 

361-T 

7 

96 

9.91 

176.8 

lA 

.12 

.31 

6 

.78 

0 

.51 

73 

9X 

71/2X 

27. 5T 

8 

09 

6.90 

59.6 

9 

. 06 

.39 

7 

.53 

.63 

/IF- 

16X 

7X 

AOl-T 

8 

50 

11.08 

2A3.6 

16 

.00 

.31 

7 

.00 

0 

.50 

7>' 

ex 

ei/?x 

29T 

8 

52 

6.23 

A3 . 6 

7 

.93 

.A1 

8 

. A6 

.65 

76 

lOX 

OX 

A5I-T 

0 

66 

7.7A 

90.8 

10 

.12 

.35 

6 

.02 

0 

.62 

77 

lAX 

8X 

A3I-T 

8 

70 

9.95 

180.8 

13 

.68 

.31 

8 

.00 

c 

.53 

78 

9X 

71/2X 

30T 

8 

82 

6.95 

6A.e 

9 

.12 

.A2 

7 

.56 

.70 

79 

IPX 

OX 

A5I-T 

8 

9A 

0.93 

IAI.2 

12 

.06 

.3A 

6 

.OA 

0 

.58 

00 

101/2X81/AX  31T 

9 

12 

7.90 

93.7 

10 

.A9 

.AO 

8 

.2A 

.62 

01 

9X 

03/AX 

32T 

9 

AO 

7.01 

61.8 

8 

.9A 

.AO 

8 

.71 

.69 

82 

ex 

81/2X 

3PT 

9 

AO 

6.27 

AS. 3 

8 

.00 

. AA 

8 

.50 

.72 

83 

16X 

7X 

A5I-T 

9 

59 

11.13 

278. A 

16 

.12 

.35 

7 

• Oa 

0 

.56 

8A 

lAX 

8X 

A8I-T 

9 

70 

10. OA 

205.2 

13 

.80 

.3A 

8 

.03 

0 

.59 

05 

IPX 

8X 

50I-T 

9 

9 A 

9.01 

159.7 

12 

.18 

.37 

8 

.08 

0 

. 6 A 

86 

101/PX81/AX  3AT 

10 

01 

7.98 

102.8 

10 

.57 

.A3 

8 

.27 

.69 

87 

12X10X 

53I-T 

10 

16 

9.25 

151.9 

12 

.06 

.35 

10 

.00 

0 

.58 

88 

9X 

e3/AX 

35T 

10 

28 

7.0  a 

68.1 

9 

.00 

. AA 

8 

.75 

.75 

89 

ex 

81  /PX 

35. 5T 

10 

A3 

6.31 

5A.0 

0 

.08 

. A9 

8 

. 5 A 

.80 

90 

16X 

7X 

501-T 

10 

65 

11.21 

315.0 

16 

.2A 

.38 

7 

.07 

0 

.63 

91 

lAX 

OX 

53I-T 

10 

72 

10. lA 

230.1 

13 

.9A 

.37 

8 

.06 

0 

.66 

92 

101/PXei/AX  36T 

10 

73 

8. op 

110,2 

10 

.62 

.A6 

8 

.29 

.7a 

93 

18X 

71  /PX 

501-T 

10 

76 

12.30 

390.6 

18 

.00 

.36 

7 

.50 

0 

.57 

9 A 

IPXlOX 

581-T 

1 1 

05 

9.  AO 

167.5 

12 

.18 

.36 

10 

.01 

0 

.6A 

95 

IPX 

9X 

38T 

1 1 

18 

8.95 

151.1 

11 

.95 

. A A 

8 

.98 

.68 

96 

9X 

03/AX 

38. 5T 

1 1 

32 

7.09 

75.3 

9 

.08 

.A8 

8 

.79 

.83 

97 

OX 

81/PX 

39  T 

1 1 

A6 

6.35 

60.0 

8 

.16 

.53 

8 

.59 

• 88 

95 

lOX 

71/PX 

55I-T 

1 1 

8A 

12.39 

A35,2 

18 

.12 

. 39 

7 

.03 

0 

.63 

79 

1 AXlOX 

61  1-T 

1 1 

9? 

10.  A6 

2A3.5 

13 

.90 

.38 

10 

.00 

0 

. 6 A 

i£>0 

16X 

81/2X 

581-T 

12 

00 

11.26 

332.7 

15 

.86 

.A1 

8 

. A6 

0 

.65 

1A7 


SKCTION  9.  M/\Tt;RIAl.  PROPKRTIKS  AND  STRUCTURAL  SHARKS  AND  PLATE  CATAL(X;S 
STEEL  STRUCTURAL  SHAPE  CATALOG  (I-T  AND  T.) 


K 

SIZE 

A5T 

CTOE 

XIIT 

0 

TW 

B 

TF 

101 

12X  9X  62T 

12 

.35 

•9.07 

165 

.9 

12 

06 

.67 

9 

01 

.77 

102 

18X  71/2X  60I-T 

12 

.87 

12.50 

681 

.6 

18 

26 

.62 

7 

56 

0 

.70 

103 

16X  el/?X  661-T 

1 3 

.23 

11.37 

372 

. 1 

16 

00 

.66 

8 

50 

0 

.72 

lOA 

inx  e3/6X  661-T 

13 

.29 

12.63 

671 

.6 

17 

86 

.60 

8 

71 

0 

.69 

105 

16X10X  68 1-T 

13 

.31 

10.66 

2 70 

.6 

16 

16 

.62 

10 

06 

0 

.72 

106 

21X81/6X62  I-T 

13 

.56 

16.12 

672 

.6 

20 

98 

.60 

8 

26 

0 

.62 

107 

12X  9X  67T 

13 

.81 

9.16 

185 

.9 

12 

15 

.52 

9 

06 

.87 

108 

131/2X10X  67T 

13 

.83 

10.06 

238 

.5 

13 

65 

.69 

9 

99 

.75 

109 

16X10X  761-T 

16 

.69 

10.65 

307 

.3 

16 

18 

.65 

10 

07 

0 

.78 

110 

IPX  83/6X  70I-T 

16 

.55 

12.72 

522 

.5 

18 

00 

.66 

8 

75 

0 

.75 

111 

16X  81/2X  71I-T 

16 

.70 

11.67 

621 

.7 

16 

16 

.69 

8 

56 

0 

.80 

11? 

12X.12X  50T 

16 

.71 

9.66 

176 

.7 

12 

00 

.47 

12 

00 

.78 

113 

21X81/6X68  I-T 

16 

.82 

16.27 

765 

.5 

21 

12 

.63 

8 

2 7 

0 

.69 

llA 

16X12X  78I-T 

16 

.86 

10.87 

296 

.7 

16 

06 

.63 

1? 

00 

0 

.72 

115 

:31/2X10X  51T 

15 

.01 

10.16 

257 

.7 

13 

53 

.52 

10 

02 

.83 

116 

9Xn3/6X  52. 5T 

15 

.63 

7.36 

93 

.9 

9 

16 

.55 

11 

79 

.91 

117 

21/81/6X73  I-T 

15 

.87 

16.36 

806 

.6 

21 

26 

.66 

8 

29 

0 

.76 

118 

)5X101/2X  56T 

15 

.88 

10,88 

369 

.5 

16 

91 

.55 

10 

68 

.76 

119 

18X  83/6X  771-T 

16 

.02 

12.83 

586 

.2 

18 

16 

.68 

8 

79 

0 

.83 

120 

16X  81/2X  V81-T 

16 

.17 

11.57 

672 

.9 

16 

32 

.53 

8 

59 

0 

.88 

121 

26X  9X  76  I-r 

16 

.71 

16.00 

1075 

.3 

23 

90 

.66 

8 

98 

0 

.68 

I7Z 

13)/2X10X  5 VT 

16 

.77 

10.22 

288 

.9 

13 

66 

.57 

10 

07 

.93 

• 23 

15X101/2X  58T 

17 

.07 

1 1 .06 

371 

.8 

15 

00 

.56 

10 

50 

.85 

126 

16Xin/2X  86I-T 

17 

.36 

12.06 

675 

.3 

16 

16 

.50 

11 

50 

0 

.80 

125 

2)X  9X  82  I-T 

17 

.61 

16.27 

859 

.3 

20 

86 

.50 

8 

96 

0 

.80 

126 

12X12X  60T 

17 

.66 

9 . 56 

213 

. 6 

1? 

16 

.56 

12 

09 

.93 

127 

lOX  83/6X  65I-T 

17 

.75 

12.89 

660 

.9 

18 

32 

.53 

8 

86 

0 

.91 

12B 

26X  9X  86  I-T 

18 

.35 

15.80 

1363 

.2 

26 

08 

.67 

9 

01 

0 

.77 

129 

16Xin/2X  961-T 

18 

.89 

12.19 

525 

.3 

16 

32 

.56 

11 

53 

0 

.88 

130 

16i/2Xlll/2X65T 

19 

.13 

12.18 

513 

.0 

16 

55 

.58 

11 

51 

.86 

131 

18X113/6X  961-T 

19 

.15 

13.38 

671 

.9 

18 

16 

.51 

11 

75 

0 

.83 

132 

26X  9X  96  I-T 

20 

.69 

16.37 

1366 

.6 

26 

28 

.52 

9 

06 

0 

.87 

133 

2)X  9X  96  I-T 

20 

.63 

16.65 

1032 

.2 

21 

16 

.58 

9 

06 

0 

.96 

136 

26X12X100  1-T 

20 

.73 

17.06 

1323 

.0 

26 

00 

.67 

12 

00 

0 

.78 

135 

27X10X  96  I-T 

20 

.75 

17.92 

1695 

.2 

26 

90 

.69 

9 

99 

0 

.75 

136 

161/2X11 1/2X7CT 

20 

.76 

12.36 

551 

.8 

16 

66 

.60 

1 1 

53 

.96 

137 

10X1  13/6X105I-T 

20 

.95 

13.69 

767 

.3 

18 

32 

.55 

1 1 

79 

0 

.91 

138 

10X12X  75T 

22 

.08 

13.13 

696 

.7 

17 

92 

.63 

I 1 

97 

.96 

139 

27X10X102  I-T 

22 

.61 

18.12 

1856 

.0 

27 

06 

.52 

10 

02 

0 

.83 

160 

21X13X112  I-T 

22 

.63 

15.62 

1059 

.9 

21 

00 

.53 

13 

00 

0 

.87 

161 

18X1 13/6X1161-T 

22 

.77 

13.60 

826 

.3 

18 

68 

.60 

11 

83 

0 

.99 

162 

26X12X110  1-T 

22 

.80 

17.15 

1676 

.2 

26 

16 

.51 

12 

06 

0 

• 86 

163 

30X101 /2X108I-T 

26 

.38 

19.63 

2628 

.2 

29 

82 

.55 

10 

68 

0 

.76 

166 

26X12X120  I-T 

26 

.91 

17.21 

1628 

.6 

26 

30 

.56 

12 

09 

0 

.93 

165 

27X10X116  I-T 

25 

.01 

18.29 

2098 

.6 

27 

28 

.57 

10 

07 

0 

.93 

166 

30X101 /2X1 161-T 

25 

.93 

19.76 

2626 

.8 

30 

00 

.56 

10 

50 

0 

.85 

19  7 

26X16X130  I-T 

26 

.62 

17.53 

1688 

.6 

26 

26 

.57 

16 

00 

0 

.90 

30X101/2X126 1-T 

27 

.53 

19.97 

2825 

.1 

30 

16 

.59 

10 

52 

0 

.93 

169 

33X1  1 1/2X130I-T 

29 

.15 

21.72 

3592 

.6 

33 

10 

.58 

1 1 

51 

0 

• 86 

150 

30X101/2X132 I-T 

29 

.28 

20.09 

3036 

.0 

30 

30 

.62 

10 

55 

1 

.00 

1A8 


SECTION  9.  MATERIAI,  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PLATE  CATALOCS 


♦ 


STEEL  STRUCTURAL  SHAPE  CATALCX:  (I-T  AND  T.) 


S12E 

A5T 

CTOE 

XllT 

D 

TW 

B 

TF 

151 

2AX1AX1/.5  I-T 

29.35 

17.70 

1908.3 

25.50 

.61 

15.05 

1.02 

15?. 

P7X1AX1/.5  I-T 

30.01 

19.11 

2393.7 

26.88 

.60 

13.96 

0.98 

153 

33X11  1 /2X1/.1  I-T 

31.36 

22.05 

3930.1 

33.30 

.61 

11.53 

0.96 

If,/, 

2AX1AX160  I-T 

32.33 

17.90 

2137.5 

25.72 

.66 

15.09 

1.15 

155 

27X1AX160  I-T 

33.12 

19.23 

2679.1 

27.08 

.66 

15.02 

1.08 

15(. 

33X111/2X152I-T 

33.62 

22.28 

5268.6 

33.50 

.65 

11.56 

1.06 

3 5T 

36X12X  150t-T 

33.79 

23.52 

5886.0 

35.85 

.63 

11.97 

0.95 

15C 

30X15X  172I-T 

35.83 

21.12 

3556.1 

29.88 

.66 

15.98 

1.07 

159 

36X12X  1601-T 

35.89 

23.62 

5255.5 

36.00 

.65 

12.00 

1.02 

160 

27X1AX177  I-T 

36.75 

19.35 

3022.0 

27.30 

.73 

15.09 

1.19 

m 

36X12X  170I-T 

37.96 

23.81 

5607.8 

36.16 

.68 

12.03 

1.10 

162 

30X15X  190I-T 

39.50 

21.32 

3963.7 

30.12 

.71 

15.05 

1.19 

36X12X  182I-T 

50.69 

23.09 

6063.3 

36.32 

.73 

12.07 

1.18 

199 

33X153//.X2001-T 

52.21 

22.98 

5193.9 

33.00 

.72 

15.75 

1.15 

US' 

36X12X  19/,1-T 

53.53 

23.99 

6526.5 

36.58 

.77 

12.12 

1.26 

30X15X  210I-T 

53.65 

21.50 

5558.3 

30.38 

.78 

15.10 

1.32 

197 

33X153//.X220I-T 

56.20 

23.29 

5605.5 

33.25 

.78 

15.81 

1.28 

|6£ 

36X161/2X230I-T 

58.56 

25.02 

6979.8 

35.88 

.77 

16.57 

1.26 

U1 

33X153/4X2A0I-T 

50.27 

23.50 

6271.3 

33.50 

.03 

15.86 

1.50 

I7C 

36X161/2X295I-T 

51.56 

25.19 

7582.6 

36.06 

• 80 

16.51 

1.35 

171 

36X161/2X260 I-T 

55.79 

25.32 

0028.3 

36.25 

.85 

16.55 

1.55 

m 

36X161/2X280I-T 

58.73 

25.58 

8739,3 

36.50 

.86 

16.59 

1.57 

• 73 

36X161/2X300I-T 

63.01 

25.69 

9590,7 

36.72 

.95 

16.65 

1.68 

c 


SECTION  9.  MATERIAI.  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PlJkTE  CATALOt;S 


* U 0 H I N U M 

STBUCTliP«L  shape  C*T*L0&  « T AND  B01LT"UP  T » 


SI7E 

A5T 

C70E 

XI  17 

D 

TK 

B 

TF 

1 

S 

3 X 1 

.50  T 

1.32 

2'.  28 

1.0 

3.00 

.188 

3.00 

.257 

2 

S 

6X2 

.00  T 

1.75 

3.07 

2.5 

6.00 

.188 

6,00 

.256 

3 

s 

5X2 

.50  T 

2.19 

3.86 

6.9 

5.00 

.188 

6.50 

.282 

s 

6 X 3 

.00  T 

2.61 

6.11 

9.2 

6.00 

.219 

6.50 

.291 

S 

s 

7X3 

.50  T 

3.06 

5.1  1 

16.9 

7,00 

.225 

6,75 

.31? 

6 

s 

8X6 

.00  T 

3.68 

5.56 

23.6 

8.00 

,258 

6.75 

.300 

7 

s 

8X6 

.50  T 

3.91 

5.79 

25.0 

8,00 

.258 

6.75 

.396 

e 

s 

8X5 

.00  T 

6.36 

5.86 

27.2 

8.00 

.277 

6.75 

.659 

9 

5 

10  X 5 

.75  T 

6.99 

6.68 

53.3 

10.00 

.326 

5.00 

.352 

10 

s 

10  X 6 

.50  T 

5.66 

7.02 

58.0 

10.00 

.326 

5,00 

.692 

11 

5 

10X7 

.25  T 

6.30 

7.09 

63.6 

10,00 

.369 

5,00 

.578 

1? 

S 

12X8 

.00  T 

6.95 

7.87 

106.7 

12.00 

.391 

5.00 

.657 

13 

S 

12  X 9 

.00  T 

7.81 

8.26 

116.6 

12.00 

.391 

5.00 

.66S 

1<» 

S 

12  X 10 

.00  T 

8.68 

8.28 

128.0 

12.00 

.630 

5,00 

.732 

15 

B 

1 6X  RX 

.313/ 

.5611 

8.88 

10.69 

189.2 

16,56 

.313 

8.00 

.563 

16 

R 

16X  6X 

.375/ 

.6257 

9.00 

10.05 

202.8 

16.62 

.375 

6,00 

.625 

17 

B 

16X  8X 

.313/ 

.5007 

9.00 

11.67 

258.0 

16,50 

.313 

8.00 

.500 

in 

B 

16A10X 

.313/ 

.5007 

9.38 

10.87 

196,2 

16.50 

.313 

10.00 

.500 

19 

6 

16X  6X 

.375/ 

.5637 

9.38 

10.98 

276.2 

16.56 

.375 

6.00 

.563 

20 

B 

16X  8X 

.313/ 

.5637 

9.50 

11.92 

269.2 

16,56 

.313 

8.00 

.563 

21 

B 

16*  8* 

.375/ 

.5637 

9.75 

10.36 

216.3 

16.56 

,375 

8.00 

.563 

22 

B 

16X  6X 

.375/ 

.62«:7 

9.75 

11.20 

287.6 

16.62 

.375 

6.00 

.625 

23 

B 

16X10X 

.313/ 

.5637 

10.00 

11.10 

202.1 

16,56 

.313 

10.00 

.561 

26 

B 

16X1  OX 

.313/ 

.5007 

10.00 

12.12 

276.9 

16.50 

.313 

10.00 

.500 

25 

B 

16X  8X 

.375/ 

.6257 

10.25 

10.57 

222,9 

16.62 

.375 

8.00 

.625 

26 

B 

16X  AX 

.375/ 

.5637 

10.50 

1 1 .':5 

306.5 

16.56 

.375 

8.00 

.563 

27 

P 

16X  6X 

.638/ 

.7507 

10.63 

10.12 

261.3 

16,75 

.638 

6.00 

,750 

28 

B 

16X10X 

.313/ 

.5637 

10.63 

12.38 

288.3 

16.56 

.313 

10,00 

.563 

29 

B 

16X1  OX 

.375/ 

.5637 

10.87 

10.77 

229.9 

16.56 

.375 

10.00 

.563 

30 

B 

16X  8X 

.375/ 

.6257 

11.00 

11.78 

316.6 

16.62 

.375 

8.00 

.625 

31 

fl 

18X  8X 

.375/ 

.5637 

1 1 .25 

12.71 

615,0 

18.56 

.375 

8.00 

.563 

32 

B 

16X  6X 

.500/ 

.7507 

11.50 

9.89 

263,5 

16.75 

.500 

6.00 

.750 

33 

B 

16X 1 Ox 

.375/ 

.6257 

11.50 

10.97 

238,5 

16.62 

.375 

10.00 

.625 

36 

B 

16X  6X 

.638/ 

.7507 

11.50 

11.28 

361.7 

16.75 

.638 

6.00 

.750 

35 

B 

16X10X 

.375/ 

.5637 

11.62 

12.01 

327.2 

16,56 

.375 

10.00 

.563 

36 

B 

18X  8X 

.375/ 

.62S7 

11.75 

12.96 

631.5 

18.6? 

.375 

8.00 

.625 

37 

B 

l6X  8X 

.638/ 

.7507 

12.12 

10.65 

265.2 

16.75 

.638 

8.00 

.750 

38 

B 

16X  6X 

.500/ 

.8757 

12.25 

10.19 

280.6 

16.87 

.500 

6.00 

.875 

39 

B 

16X10X 

.375/ 

.6257 

12.25 

12.26 

339.7 

16.6? 

.375 

10,00 

.625 

60 

P 

IBXlOX 

.375/ 

.5637 

12.37 

13.22 

666,7 

18.56 

,375 

10.00 

.563 

61 

H 

16X  6X 

.500/ 

.7507 

12.50 

11.01 

372.9 

16,75 

.500 

6.00 

,750 

62 

B 

16X  AX 

.500/ 

.7507 

13.00 

10.60 

290.3 

16.75 

.500 

8.00 

.750 

63 

B 

16X  8X 

.638/ 

.7507 

13.00 

11.87 

376.2 

16.75 

.638 

8.00 

.750 

66 

B 

18X10X 

.375/ 

.6257 

13.00 

13.68 

663.9 

18,6? 

.375 

10,00 

.625 

65 

R 

16X  6X 

.563/ 

.8757 

13.1J 

9,97 

303.2 

16.87 

.563 

6.00 

.875 

66 

B 

16X  6X 

.500/ 

.8757 

13.25 

11.36 

396.7 

16.88 

.500 

6.00 

.875 

67 

B 

1RX12X 

.375/ 

.5637 

13.50 

13.66 

673.2 

18.56 

.375 

12.00 

.563 

68 

B 

16X10X 

.638/ 

.7507 

13.62 

1 1.06 

283.8 

16,75 

.638 

10.00 

,750 

69 

B 

16X  6X 

.563/1 

.0007 

13.87 

10.26 

320,7 

15.00 

.563 

6.00 

1.000 

50 

6 

IhX  AX 

.638/ 

.7507 

13.87 

13.05 

512.2 

18.75 

.638 

8.00 

.750 

150 


SECTION  9.  M^MERIAI,  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PIJVTE 

* L 0 I N U M 

ST»orTuP«L  shape  catalog  ( T AND  0UILT"UP  T I 


K 

SI/F 

A5T 

CTOE 

XI  IT 

D 

TXi 

B 

51 

B 

14X  8X 

.500/ 

.875T 

14,00 

10.72 

308.4 

14.87 

.500 

8.00 

52 

B 

16X  8X 

.500/ 

.750T 

14.00 

ir.59 

411.4 

16.75 

.500 

8.00 

53 

B 

16X  6X 

.563/ 

.B75T 

14.25 

11.11 

420,4 

16.88 

.563 

6.00 

5A 

B 

18X1?X 

.375/ 

.625T 

14.25 

13.90 

490.6 

IB.  6? 

.375 

12.00 

55 

B 

I4X10X 

.500/ 

. 750T 

14.50 

10.81 

311.6 

14.75 

.500 

10.00 

56 

B 

16X1  OX 

.438/ 

.750T 

14.50 

12.33 

403.6 

16.75 

.438 

10.00 

57 

B 

14X  6X 

.625/1 

.OOOT 

14.75 

10.05 

143.6 

15.00 

.625 

6.00 

58 

B 

14X  8X 

.563/ 

.87BT 

14.87 

10.50 

334.1 

14.87 

.563 

8.00 

59 

B 

16X  6X 

.563/1 

.OOOT 

15.00 

11.40 

452.6 

17.00 

.563 

6.00 

60 

B 

16X  8X 

.500/ 

.87‘:t 

15.00 

11.94 

436.9 

16.08 

.500 

8.00 

61 

B 

leX  0X 

.500/ 

.750T 

15.00 

12.75 

559.7 

18.75 

.500 

8.00 

62 

6 

21X  8X 

.438/ 

.750T 

15.19 

14.80 

767.2 

21.75 

.438 

8.00 

63 

B 

10XIOX 

.438/ 

.750T 

15,37 

13.57 

550.6 

18.75 

.438 

10.00 

64 

B 

14X  6X 

.625/1 

.125T 

15.50 

10.29 

361.6 

15.12 

.625 

6.00 

65 

B 

16X10X 

.500/ 

.750T 

15.50 

12.05 

442.5 

16.75 

.500 

10.00 

66 

B 

14X10X 

.500/ 

.875T 

15.75 

11.13 

330.0 

14.07 

.500 

10.00 

67 

B 

14X  8X 

.563/1 

.OOOT 

15.87 

10.78 

352.5 

15.00 

.563 

8.00 

68 

B 

16X  6X 

.625/1 

.OOOT 

16.00 

11.19 

484.8 

17.00 

.625 

6.00 

69 

B 

16X  8X 

.563/ 

.875T 

16.00 

11.69 

472.8 

16.88 

.563 

8.00 

70 

8 

18X  8X 

.500/ 

.875T 

16.00 

13.13 

594.1 

18.07 

.500 

8.00 

71 

B 

10XIOX 

.500/ 

.750T 

16,50 

13.26 

602.9 

18.75 

.500 

10.00 

72 

B 

21X  8X 

.500/ 

.75flT 

16.50 

14.45 

837,7 

21.75 

.500 

8.00 

73 

B 

14X10X 

.563/ 

.875T 

16.62 

10.91 

358.5 

14.07 

.563 

10.00 

74 

B 

21X10X 

.438/ 

.750T 

16.69 

15.39 

826.3 

21.75 

.438 

10.00 

75 

B 

14X  8X 

.625/1 

.OOOT 

16.75 

10.58 

378.7 

15.00 

.625 

8.00 

76 

B 

16X  6X 

.625/1 

.125T 

16.75 

11.45 

509.5 

17.12 

.625 

6.00 

77 

B 

16XI0X 

.500/ 

.R75T 

16.75 

12.41 

468.7 

16.08 

.500 

10.00 

78 

B 

18X1PX 

.438/ 

.750T 

16,88 

14.00 

582.2 

18.75 

.438 

12.00 

79 

0 

16X  8X 

.563/1 

.OOOT 

17.00 

12.00 

498.7 

17.00 

.563 

8.00 

80 

B 

18X  8X 

.563/ 

.875T 

17.12 

12.86 

642.4 

18.87 

.563 

8.00 

81 

B 

21X  8X 

.500/ 

.87«;t 

17.50 

14.87 

888.8 

21.88 

.500 

8.00 

82 

B 

14X  8X 

.625/1 

.125T 

17.75 

10.83 

397.6 

15.12 

.625 

8.00 

83 

B 

16XI0X 

.563/ 

.87ST 

17.75 

12.16 

508.4 

16.08 

.563 

10.00 

84 

B 

18X10X 

.500/ 

.«7ST 

17.75 

13.65 

638.7 

18.87 

.500 

10.00 

85 

B 

14X10X 

.563/1 

.OOOT 

17.87 

11.20 

377.3 

15.00 

.563 

10.00 

86 

B 

16X  8X 

.625/1 

.OOOT 

18.00 

11.78 

535.  1 

17.00 

.625 

8.00 

87 

B 

18X12X 

.500/ 

.750T 

18,00 

13.69 

638.9 

18.75 

.500 

12.00 

88 

6 

21X10X 

.500/ 

.750T 

18.00 

15.03 

903.6 

21.75 

.500 

10.00 

89 

B 

24X10X 

.438/ 

.750T 

18.00 

17.16 

1174.3 

24.75 

.438 

10.00 

90 

B 

lex  8x 

.563/1 

.OOOT 

18.13 

13.19 

677.4 

19.00 

.563 

8.00 

91 

B 

21X12X 

.438/ 

.750T 

18.19 

15,88 

875.7 

21.75 

.438 

12.00 

92 

B 

14X10X 

.625/1 

.OOOT 

18.75 

11.00 

406.2 

15.00 

.625 

10.00 

93 

B 

21X  AX 

.563/ 

.875T 

18,81 

14.57 

960.4 

21.88 

.563 

8.00 

94 

B 

lexiox 

.561/ 

.875T 

18.87 

13.37 

692.0 

18.07 

.563 

10.00 

95 

B 

16X  AX 

.625/1 

. 125T 

19.00 

12.06 

561.6 

17.12 

.625 

8.00 

96 

B 

16X10X 

.563/1 

.OOOT 

19.00 

12.47 

535.1 

17.00 

.563 

10.00 

97 

6 

1 8X  8X 

.625/1 

.OOOT 

19.25 

12.95 

726.4 

19.00 

.625 

8.00 

98 

R 

21X10X 

.500/ 

.87ST 

19.25 

15.47 

957.4 

21.08 

.500 

10.00 

99 

B 

10X12X 

.500/ 

.R75T 

19.50 

14.08 

675.3 

18.87 

.500 

12.00 

100 

B 

21X12X 

.500/ 

.750T 

19.50 

15.52 

959.4 

21.75 

.500 

12.00 

CATALO(;S 


TF 


.STS 

.750 

.8''5 

.625 

.750 

.750 

.000 

.875 

.000 

.875 

.750 

.750 

.750 

.125 

.750 

.875 

.000 

.000 

.875 

.875 

.750 

.750 

.875 

.750 

.000 

.125 

.875 

.750 

.000 

.875 

.875 

.125 

.875 

.875 

.000 

.000 

.750 

.750 

.750 

.000 

.750 

.000 

.875 

.875 

.125 

.000 

.000 

.875 

.875 

.750 
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ALUMINUM 

STPurTuP»L  SHAPE  CATALOG  ( T ANO  BU|LT"UP  T ) 


R 

SI3F 

A5T 

•CTOE 

XI  IT 

0 

TW 

B 

TF 

101 

S 

34*10* 

.500/  .750T 

19.50 

18.76 

12*83.2 

24.  75 

.500 

10.00 

,750 

103 

B 

34*13* 

.418/  .750T 

19.50 

17.71 

1246.6 

34.75 

.438 

13.00 

,750 

103 

8 

31*14* 

.418/  .750T 

19.69 

16.10 

917.8 

31.75 

.438 

14,00 

.750 

104 

B 

31*  8* 

.583/1 .OOOT 

19.81 

14.94 

1011.9 

23.00 

.563 

8.00 

1.000 

lOS 

B 

14*10* 

. 835/1. I?*;! 

30.00 

11.25 

435.8 

15.12 

.625 

10.00 

1.125 

lOA 

B 

16*10* 

.835/1 .OOOT 

30.00 

12.25 

575.4 

17.00 

.625 

10.00 

1.000 

107 

B 

18*10* 

.563/1. OOOT 

30.13 

11.73 

728.3 

19.00 

.563 

10,00 

1.000 

108 

B 

18*  8* 

. 835/1. 13ST 

30.35 

1 1.35 

781.9 

19.13 

.625 

8.00 

1.125 

109 

B 

31*10* 

.563/  .8741 

30.58 

15.15 

1036.0 

21.88 

.563 

10.00 

.875 

110 

B 

18*13* 

.563/  .875T 

30.63 

11.80 

733.1 

18.87 

.563 

12.00 

.875 

111 

B 

34*10* 

.500/  .875T 

30.  /5 

17.34 

1359,3 

34.87 

.500 

10.00 

.875 

113 

B 

31*13* 

.500/  .875T 

31.00 

15.97 

1014.6 

21.88 

.500 

12,00 

.875 

113 

8 

31*14* 

.500/  .750T 

31.00 

15.94 

1007.3 

21.75 

.500 

14.00 

.750 

114 

R 

34*13* 

.500/  .7S0T 

31.00 

17.30 

1384.0 

24.75 

.500 

12.00 

.750 

1 15 

B 

34*14* 

.418/  .750T 

31.00 

lfl.l9 

1308.5 

24.75 

.438 

14.00 

.750 

118 

B 

37*10* 

.500/  .750T 

31.00 

18.48 

1748.7 

27.75 

.500 

10.00 

,750 

117 

8 

31  * 8* 

.835/1 .OOOT 

31.13 

14,87 

1084.4 

32.00 

.635 

8.00 

1.000 

118 

B 

16*10* 

. 835/1. 135T 

21.25 

13.51 

802.7 

17.12 

.625 

10.00 

1.125 

119 

B 

18*10* 

.835/1 .OOOT 

21.25 

13.47 

782.4 

19.00 

.625 

10.00 

1.000 

130 

B 

31*10* 

.583/1 .OOOT 

31.81 

15.54 

1090.2 

22.00 

.563 

10.00 

1.000 

131 

B 

18*13* 

.563/1 .OOOT 

33.13 

14.15 

770.0 

19.00 

.563 

12.00 

1.000 

133 

B 

31*  8* 

. 835/1. 1?5T 

22.13 

15.00 

1116.7 

22.12 

.625 

8.00 

1.125 

133 

B 

34*10* 

.583/  .875T 

33.25 

18.89 

1469.8 

24,87 

.563 

10,00 

.875 

134 

B 

37*10* 

.500/  .875T 

33.25 

18.98 

1852.0 

27.87 

.500 

10.00 

.875 

135 

B 

31*13* 

.581/  .875T 

22.31 

15.85 

1099.8 

21.88 

.563 

12.00 

.875 

138 

B 

18*10* 

.835/1 . 135T 

22.50 

11.78 

819.3 

19.12 

.625 

10.00 

1.125 

137 

B 

34*13* 

.500/  .875T 

22.50 

17.80 

1443.9 

24.87 

.500 

12.00 

.875 

138 

B 

34*14* 

.500/  .750T 

33.50 

17.77 

1414.1 

24.75 

.500 

14.00 

.750 

139 

B 

37*13* 

.500/  .750T 

33.50 

19.05 

1860.1 

27.75 

.500 

12.00 

.750 

130 

B 

31*14* 

.500/  .875T 

22.75 

18.39 

1063.0 

21  .88 

.500 

14.00 

.875 

1 J1 

B 

31*13* 

.583/1 .OOOT 

23.81 

18.04 

1155.4 

23.00 

.563 

12.00 

1.000 

133 

B 

31*10* 

.635/1 .OOOT 

23.13 

15.38 

1 169.9 

32.00 

.625 

10.00 

1.000 

133 

B 

18X13X 

.835/1 .OOOT 

33.25 

13.90 

838.8 

19.00 

.625 

12.00 

1.000 

134 

B 

34X10X 

.581/1 .OOOT 

23.50 

17.33 

1546.4 

25.00 

.563 

10.00 

1.000 

135 

B 

37X10X 

.583/  .875T 

23.94 

IB. 59 

3001.8 

27.87 

.563 

10.00 

.875 

136 

B 

34X13X 

.583/  .875T 

24.00 

17.44 

1562.3 

24.87 

.563 

13.00 

.875 

137 

B 

37X13X 

.500/  .875T 

24.00 

19.60 

1968.1 

27.87 

.500 

12.00 

.875 

138 

B 

37X14X 

.500/  .750T 

24.00 

19.57 

1957.7 

27.75 

.500 

14.00 

,750 

139 

B 

31X14* 

.563/  .875T 

24.06 

18.07 

1 154,3 

21.88 

.563 

14.00 

.875 

140 

B 

34X14* 

.500/  .8757 

24.35 

18.38 

1514.5 

24.87 

.500 

14.00 

.875 

141 

B 

31*10* 

.835/1.1357 

34.38 

15.61 

1334.9 

32.12 

.625 

10.00 

1.125 

143 

B 

18X13X 

. 835/1. 135T 

24.75 

14.33 

866.3 

19.13 

.625 

12.00 

1.125 

143 

B 

34*10* 

.835/1 .OOOT 

35.00 

17.00 

1658.3 

35.00 

.625 

10.00 

1.000 

144 

8 

31*13* 

.835/1 .OOOT 

25.12 

15,75 

1241.9 

33.00 

.625 

13.00 

1.000 

145 

B 

37*10* 

.561/1 .OOOT 

35.19 

19,08 

3105.3 

38.00 

.563 

10.00 

1.000 

146 

B 

34*13* 

.583/1 .OOOT 

35.50 

17.88 

1841.6 

25.00 

.563 

12.00 

1.000 

147 

B 

37*13* 

.583/  .875T 

25.69 

19.30 

2139.3 

27.87 

.563 

12.00 

.875 

148 

B 

34*14* 

.581/  ,875T 

35.  75 

17.93 

1842.3 

24.87 

,563 

14.00 

.875 

149 

B 

37*14* 

.500/  ,875T 

35.75 

30.1  3 

2088,5 

27.87 

.500 

14.00 

.875 

150 

B 

31*14* 

.581/1,0007 

25.81 

18.47 

1310.5 

33.00 

.563 

14.00 

1.000 

SKCTION  9.  MATERIAL  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PLATE  CATALOCS 


aluminum 

STPUCTURAI.  SHAPE  CATALOG  ( T AND  0UILT''UP  T ) 


K 

S17E 

AST 

CTOE 

XI  IT 

0 

TV 

B 

jr 

151 

H 

?AXI0X 

.6?5/l .1?ST 

?6.?5 

17.38 

1 735.7 

25.12 

.625 

10.00 

1 

.125 

15? 

B 

?1X1?X 

.6?S/1  . 1?«5T 

?6.6? 

16.11 

1?98.? 

22.12 

.625 

12.00 

1 

.125 

153 

B 

?7X10X 

.6?5/l .P^OT 

?6.ee 

18.71 

2256.7 

28.00 

.625 

10.00 

1 

.000 

15<> 

B 

?<.X1?X 

.6?5/l .OOOT 

?7.00 

17.56 

1762.7 

25.00 

.625 

12.00 

1 

.000 

15S 

B 

?1X14X 

.6?5/l .noPT 

?7,1? 

16.18 

1303.2 

22.00 

.625 

19.00 

1 

.000 

156 

B 

?7X1?X 

.'.63/1  .OOPT 

?7.i<; 

19.68 

2237.5 

28.00 

.563 

12.00 

1 

.000 

157 

B 

?7X1<.X 

.563/  .87'T 

?7.4A 

19.7? 

2290.6 

27.87 

.563 

19.00 

.875 

15« 

B 

?<i>X14X 

.'63/1 .OOPT 

?7.50 

18.36 

1723.0 

25.00 

.563 

19.00 

1 

.000 

159 

B 

?7X10X 

.6?5/l . 1?5T 

?B.13 

19.12 

2361.2 

28.13 

.625 

10.00 

1 

.125 

160 

B 

?<*X1?X 

.6?5/l.l?'T 

?0.5O 

17.95 

1892.6 

25.12 

.625 

12.00 

1 

.125 

161 

B 

?1X1AX 

.6?5/1.1?5T 

?8.«7 

16.53 

1360.1 

22.12 

.625 

19.00 

1 

.125 

16? 

B 

?7X1?X 

.6?5/l .PPPT 

?fl.e7 

19.32 

2900.7 

28.00 

.625 

12.00 

1 

.000 

163 

B 

?4X14X 

.6?5/1 .OOPT 

?9.00 

18.03 

1652.6 

25.00 

.625 

19.00 

1 

.000 

164 

B 

?7X14X 

.563/1. OOPT 

?9,1<) 

?P.?2 

2351.6 

28.00 

.563 

19.00 

1 

.000 

16S 

B 

?7X1?X 

.6?5/1.1?5T 

30.37 

19.75 

2509.7 

28.13 

.625 

12.00 

1 

.125 

166 

B 

?<>X14X 

.6?5/l . 1?5T 

30.75 

18.93 

1939.2 

25.12 

.625 

19.00 

1 

.125 

167 

B 

?7XUX 

.6?5/1 .PPPT 

30.67 

19.85 

2526.1 

28.00 

.625 

19.00 

1 

.000 

168 

H 

?7X1<.X 

.6?5/l.l?5T 

3?. 6? 

?0.?9 

2637.8 

28.13 

.625 

19.00 

1 

.125 

SECTION  9.  MATERIAL  PROPERTIES  AND  STRUCTURAL  SHAPES  AND  PLATE  CATALCX'.S 
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1 1?50 
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’ - . , . 1 s 7=; 
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The  following  set  of  blank  input  forms  may  be  removed  and  reproduced 
by  the  program  user. 


DATA  SHEET  NO 


DATA  SHEET  NO  3 
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